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Introduction - 


Oevsl ed e^xpe*Jtme7nl=dlu preclicled Hvxt the 
' *- r > i - - - * » - 


eJecHlC, CMAXe.Ylt' p VDol U CLi c \. rnc^njertfer J^ijdd • FoTiada^j -jprcnrn 
IajlL eyep<ourn£.nJ cm -et ec,-hromo^ PveHc, iwducdi on jbiiTn&l -tbcd - 
cl cKao^Vi^ rn&a_^rixli'c. ^-leJd p>yz>dutiA ctn el-ecbnc. ^eJo(. 

At +KU -time. tbe denK Maxwell -stcxj-e •HtoJ' Ibe 
w^ndic 'fi'ejcf di> not c>nl^ produced eJedvic current" 

bui al&o b^j a hirve vcOtxpirtQ elec! be. JVeJol • 

Maxfroeli ^rnrnulcJXd °t sedh -esjupctcons Involyinq 
elect be ard mu 5 jne.ti'c j^’elds irhnr sources C+he Charjk 

and current^- These. e^u^dt-tons aj~m_ Known <: vS MqxucI Its 
CAjuAtlons. These. ^jj\x<=Jxons alonQ to) fh Lcrerrt 2. jbrce~ 
•^ovnoulq. , explain mcJhernaJjcalU^ aM the. bcvSiC. Xaws o^ 
eject rorqc^YisJn Srn. 

Maxwell ibnoufiF. AaA esjuastioriA ccome ouj- u»th 
a most impov iant predict hi on be - Fhe existence, eJecho- 
yYlccGnJCtlC. uiaveT ? oaUch Can prvposj ale in spqee coikh a speed 
very Close :h> the ".speed o-^ tbvUt (_ 3 X/o ? no/s). 6^ tbxA He 

Maxwell Cancluo/e -thej JUaMr is^ Q. eJechtyna^rieMe. d^ve- 


M^xt\jcir5 Equations cmcl Lorcntz Force - 


CO 



Fvva ej^u^dUbn Jj> Cbauss's Lqlo in eJeoiyvstoJi.cs. TIUa °pve& 
"the vodice o : ^ dt)icd <dectvle -^lux. <n "terms oj^ tKc charge 
enclosed. bej rhe. -Su>pfqce S, 


C2- 1 



T“Pdi> ejgusCfcton dA Giaus-ds Lquj m wa^rudv shodtics^ 
TPuA la to s’ha to FhcJ- -the n urn ban rrtapjyvzJic JVeid JCxrMDs 

enle>bna a dosed s>uuvfc,ce jA epuo»d jfa number o{j MagndiG 
Jiejd lines Jbeavrnq d-1 • I-t Conjirms -H\e ceb^enee &k rviwhxebe 

monopoly , 
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C2O 



TPUa -e^u-odbio-n jl& Faraday 1 .* La to o-^ eJech-0 Mo&nch'c 

//•* 1 I A H 


Incfuciloy] . 


TWU Jlcuo aivo*. relation bd-w-cxn -e-lecd Be. -Ado! and 

<a CLkanolnQ yv^j^rvd-i^ -^lux- Xt .sXoiO-S. -H\oJh 'fhe. JUnL 
}y cfesraJ eJeel vie. J^ieJcf o>L©uno( arty cj&secl padlo (F c * em j0 

Xa feQUipJ db +Le. ItYwe. raXe_ ©-^ ciaanQe cjj mastnidtic -f/qx 
BtyDU^-k hhe, .Sur-face. boumdeol fheL dosed pocHa. 


(d) 



Ij> = €.. [df -ds 


oU 


:>er<ds 
>isdn &!> 


TTvaA <s^ujxXt oy\ Jtb ^enjbV-dU sed -porno o-^ /\mp< 
CircuHaJ Lato^ mocU^pteol bcj Maxwell ad La KvoisZ 
Ampere/- MAvtoeU laa) • 

TTvd Xau) *Slax)ios -Bioch -fhe, Xay\j 2_ irvl^jncd *B\je- 

^^rniic -pieJoj ©o-uound closed podia Xa v-eJocfed 

-hK*_ Conducli on CUVrerd: Cx 3 oi-nd cU^plaecjmertf cuvrenf Clj>^) 
B\vou^k Xke pod~h • 


C^ - ) Lov^yd'Z- FormuJa 


■? = a (1 ? + vm? ) 
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EkdYcm*<jr)t’bic Waves - 


hjc, are smasoidcd 


oo^ve^ o^l faioie, SLcweA, 'm ^okicle -hh-en jl. are smusoided 
vaAjcdUbY\ oj- eiecdvi i’c and m^9n£di(L ideJd vecdors ocl mW" 
Qmales Jt> eacW o-thev <=o± c*J> od riqJsdt onaleA fa %ie. 

dCtre edion o-^ boave prtipagccfcion. ^ 


.Direction oJ- ( 

_^ P-j-opovfjcdi 0"O 


Bo-Hn r Hve.se_ j^ieJols (_eP and } vavj inidVi iiroe, and 
.spqce- and h&ve. the. same. 

Tke. e^ecdYornc^ru^c (AtaveA Can propa^aji. 'Hmjueph dke_ 

-Space. faJL Xtjkd ^ ^ 

Maxweii <3iAo jftund '/load fkc. o}ecfaruma^r&$i<L ajov&s 
sfaulcj travel in -jpr-ee. space, (_or Vacuum) uritk a spe^d 

3 }vt " b s rerr—i—i 


C = 


WcS, 


colvLve yM o and Go oac. p-e>^jroeedki 11kj and pe^.'mi-btivi t^-j 
the. -^ree space. vedpeediveiAp 

yU D = 4J1 X)0~ 7 ^/f\-rf) , Go - 2»-BiTX16~ ia <?"/t*rrp~ 

Tke, vdixudM o4) EM t/Oave*. m mecUum ■= •= = ■ ■ 

6 V -H46 

aG Uxax- >U and E oaj 2 . dke^ cUds elude, pe^rneoddi !’i -Hp onrjol 
p-e^.ynidiivid.vj o-j^ Irkc. m&diurri. 
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Trems v<xs£. nccKirt. oj- £lt^i , ro> , ncv^e.tic tO©vV£S- 

Co-rvs'i cXju^. c\ plcoae. Kxeive. 

'iv'c\veX^v\A i.r) The. X- cbredrLOn cmol ^ari re 
p^>^pJJIeiopLpeoi X>EFG placed un+V\ ecbe^ packplk) 

r 4o The. mvee axes- TTjc waveJVovvt' eJecfrtf rno^an^jh'c. 
cocwe. Ua in +he_ Y-z- phne. Qrpl A8C3> n portion 

odX~ <xT Time t • 

TKe_ VJCxJLlaX. elecfbc OmS'^rveXf £- 

colli be. ^zulyd To -H\e_ -n^kT *Hvt- J-ace. AScd, bt-d- To 

Hvjl Tx>^T o-jj TkcA --/hoe. 'pKx_ \/£H-lu£Jb c.-^ -fW- ~burO Jp'eXds 
oLcp^nd on dc cvnd 4 r bUbr 7 no~t o~n Oy\c\ ^ ^ Stnoe- 
C*Aa ConAid^Min^. q plane £e>a\re. <, 



To eA-t<xbXt^K imwiv-eHic. ryxtuAe o-^ decTmn<*cpaptiC- M^vsi 
W6L iA>t]l eiiodoJU-^K +KoT £2* oinol 1? OA2_ peApemctlO aIaA. Td 

TKa- olivection U><we pvopc^ocU'on. 

~L)y Tivc, r^cJinrymWw pn^Ji^Xopiped oloeA not enclose 
Qny cbc\>^e ? -ttve- doJf-oJ -eled-vic JHajix qcvoss dT muAfc 

be. -zievo according To Gjctusd.s Lc?io- 

f ff-ds 


or 


(1 e 


r 


If-Ts + e 


OG.FE- 


*) * (I 


- O 

+ J"e^ejs \ •+ f J e?-5s + 

&<*FC oei>f\ ' ^ J^cFE o^ac, 


M’ 


.Cmce. e doe£ not (pLcpend on y ^rid n ( i^tnju^ox e TK«l- 

Con bri biA±LDn ' bo -Hvc_ TotcJ el-ext vie, Ccr^ing -pnjrr) 

The. J’nccA, normal To y ar\c| z. -wrill Canod ouT - ^ 


Hence. 


f f £ *dS -f fl-T-cte \ — 

K. aai!/' r.crr>A ^ 


bg*FC 5er>A 
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drr\ cj 


Her\ 02- t/Nj-e. Kosve, - 


J iW *f J B- dS ^ 

tiCFE A^vafC, / 


J e- 

A 5.C-D 


o|.S 


6 AS <2? 

“h ^ E. • oLs 

oe»FE 


= o 


(p 


^ Ejc cvnc| E0 OBO Xk^, i/oluM 00 X' Ccr^ponirct ofo 

G-JecXvi c -jpejcf on A&.C2D Cfod OQFE "iT-eApeG-fivet^ 

Gryd S be_ tkiz.. ciajla c0 eact c0 Aka^e ^oi-^+Kjlyv - 

J M 

Aacj> 


” &*. -E 


Qr\d 


J* £?-d? ^ - Ex. 


OfiiFE 


TK-fl—■ \/£_ /Msho oTuse-i oLlu_ Xb Al'xe. ^Aci' H\«a^ H\&- 

o\r.€_c?v vector od“ Xke_ -Xoice. OGjFE Xs in) opposite. ctor?ctiDn 
Jb +Vv=J C0 jci Cfl. A&CJD. 

'on (x) lAie- K^ve.- 


Wen 02 - ^aTt-v-^ <2_j^uu>cti{ 

Ex.^ - eLs = o 


ov (etx- ei ) s - b 


7 ~KaA r-ej^i^cnn Jj> truj_ orjly Ljj ejtKe^ Ex- Ex. r o 


L-e . 


Ex = E- 


or E x = Ex “ £• 


-SmC_E S ^ o , -Ha.j 2„ pOA-^obi/Lttw EL-^ = Bx. pn~eoGct-S* 
Ahcd’ "Majl. -jtpeicf dX /SfocHc . B^df— c\ Atoctic "^leJcf Con 
not pvDp-^g^t-e^ o\ (Aiqv/’e, finite- (Ajoivettrgth * 

TFx>^^cnrE Ex ~ Ex - O l* (L, no CjjvopoxumJI" 
c0 eiectvi C-. 0teJo! xX p oOc-odlfiJ 00 'Hvcl- olxY^Orioin ojj 
Ui^vo pVOpc^oJpoTO > 

X-t hatawi 9 'tkjz- ^cctvic, ^eld jj pe-^enoUcuiA/E dt> 
tkz- cttrection oj' p^opagaJh'on c0 eieofvr>rr)o0ru2^i^- Gjnve- 

A <stnni|<Ah_ c\A_^urner\t t-d)cLs inuL j^v r tke_ ma^net^ 

Si old. We- Akuk c-cnc/u0-e_ ■W\od~ Hx eJecfaric And mazjiut'c 
-fieid-s qax trqnxve^-ke 0 n +Vut. pynpcpjation ojj e-leofm — 
Hnc^nG_ti<p tAnv-fiA • 


a 

o 

,j 

> 

0 

J 

0 




O 

) 

) 

J 

D 

) 

O 

J 

3 

) 
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C; 

r 


r 

c 


Production of G l^fcvtwc^gncKc bJ*v* 4 - 

/\r\ el-eo^HC c\\oJ^\c. cut r-eAt k.c*A <4e civic f'efoi 
lv> > H\e. v-e-QAOr\ couoUY^d b ui" r\o njth'<l- Jkeloi* A~ 

r^ov’tn^ cKciK^e- pvDofucxA bo+k fKe. -eJ-ectvH’c q-nd /n^^O-eifC- 
fi c^pIs • ( ^ ( 

a C^haH^e Ja /rjovjrg. uj'i+K a Con^tanT vefocrly 

C C.uhhz.yd' jA f)0-t cApryWm col-f^-j -tin-ie}., -fkt. eA-ectn'c. Qrio! 

r^cxOy\j^fi6. fieJbU t-oil|^y\o-t ckanqe.. coi-Bq ixmt) kence ho 
eiecr^vo mo^Yxszh' c o-jqve-'S Cars be produced. 

cicccie-vc^ix dva 7 b o ~bk 'f'ke- yy)o^Y\z^C^ f-iejof oiY^d eJec4v»c ffeld- 
toil I ch^-rN^e. <-oi*H\ spQC^. ^nnoT Jzx rn £ 7 XjJt -bkeo producer 

eJecf ttd vnoo^aikt c L^xweS.. Honce. ^cceieGAicd ckaYPe ewib 

ejec^vtirncxi/rte^ic ujc\v£*. ^ 

TKe L-c cb-rdua-t SA an o-scA. HoJdvlj cAvcLut u)km, 
fke c.Ko^-e, -iA oscA Jloctmg. c*c.vdja i~ke. Covp^cA tor plaCtkA^ 
A*~\ cscAlTodbirQ ckv-xge. In L-C cuVcLut Kc^ a r\or \--zievo 
q cceJ erection. kence -U" emitts ed c cA~vo infvgrtGAi e toqveA^, 

Co kic k kcxve. Abe - Aqvwe ^r-e-SjouLnoj cus bhcob djj 4ke 
O-sa Uodbt rvj ckou'-i^fi.- 

Ivy oiy-\ oJhiirn Q-o <decd-orO*n cOkAle. o rid) cnftxmd- 
■Hvc. nucie-U-S. iv^ a A-tr<xb)e. ©Hoit^ d©eA n&t ernit eJeebo- 
wicujyi&J-ic U)c\\f£A . ELle.c^rvrnc^YiAj-ic uo^-eA QAjl ewrfcLcd only 

cokfioq fodUs frr>m Id^-ker -ericA0M orbi-t dc> Xotoer enei^ 

orbi-t. ^ 

£ 1 -e. c-'f'ro'»~o c ^ vxcJA c ooovvcA nzue_ oJao produced uokun 
fotA*t rnovmg eJec+YDn-s oj-uu ^uddenlcj A-tbpp-eol or~\ dke_, 
n-M2jh>J boiAg-eb c^- WX^QAt^ c&bbnnic r)urnbo.r. 
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Prt>p£r*tje£ Sled iic. Waves- 

(i ) TRe. ei^cr^vornc^rU^lic RJ><Ave& a^_ produced t^j -Hve. 
QcceJe^LaJ-ej=l c>r o-sallccfin^ cKoA-ge.- 

{_ 2 -) 7"he_ E1M wovvei cl o not vepui re_ 9n^j mcrte^dad 

mebUMvn fo*~ pn^pa^och'on . 

(j^> } The-Se, loaves. Tvav-ej in -^-ree- .sp-ace. ujn+K cn. 

3pej2_d 3XJ0 8 n^s. (Aspeed oj^ JUs-Kb} <ar\J -iA ^avcy\ 
the, TeJeGh. on. ~ ___ 


c r - 

1 

J 

Kc£. 


(40 In eiectmTno^njetlC- Iax^vc^ the. ^inusoidaj VAricdion 
in botb ejectvie. ^nd ^°^njedi‘c ~^\dd vectors (J~ A 3 
occuKb 7 S/ynuXlnn^n uALm • u 4.s n r-e&uit tke-M cctfoanb 
-Hve_ rnoL^r-imuyn and minirncoo vaiuM at tkc Mme, plnce_ 
and 1 od" the 3s me. dtime. • 

Thje amplitude the- ejectvic and t ^k^ndic Jtdbt 
ir> 3pQce_ r-olpdcd b<^ _ - 1 

G ** « _ * I 


1_1 

TKc. e^upCfeoon ejedyjc JieJcl qncl mo<jjruzJic~ JVcld 
Vo^yinq siv-)U c,oi d aXLu u/f fh on omd t Can be. ^iv'er) 


VctTzy/yicj 
OiA - 


crn> 


S.0'1 CH aXty a ./1 th m and t 

B 7 = Bo -Sin (cot + KX ^ 
= E 0 Sin (cot + KX ^ 


1^ _ 2.JI 

F ‘“ X 


(f) The- otirecti on °J~ VCKhjaAjiDr) of eiectvi e and 

j-jeAcJ vectors GSuc. peA_pendicuJa\-. -to eAc-h other - a-*> 
ooeM co> pe/ppev'vdic.ulaJh- to the. direction ojj* propanediol 
ojr CAiRvei • TKe^*-ctore- ? id ectvoroapjrLcii c coqve^> a Ye tronA-- 
Vec-ive. in nature Xi fac con vc*. • 

CO The. eleci*vo>Yjajgn£ti o ooowe4 CArrv erve^y aoUjch Ji> 
divided es^ucxllij between eject v-tc, Tfiejc| and ^pgndic- 
JVeJcl vectors* 
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Q 

r 


7V\ Vc\cuu*v"i -hVv2_ c\ vch-cx-z^ e^-ccAvic, ertCA^^ 
c>Le,w&i-b-f U_e") omo) c\v-thjx^e Jrjc^njejftC- CrueAo(enXrIrM 
( U & ) dujL d~v ^^coh'c. e^c^v-jc j^ 1 ej©/ E Qy\d mc^n&bcL 
j-i'dd & ooUJch clo mat vary uii-hh idme are ^ven 


V 



«mo| 



Cc J 
Hve_ 


Crr) TV\e deci.Y\c V«eeJt>ir db r^ponAilole ^oy -fi^. ob4x 
^ff e< J" °b l c " n eJecArompantM ^ Ia)A V C» Y V^| — 
v/ecj-oir* 

(jO TRx, eieoivorn^rvcii^ UjnveA bejn^ urichctvaeoj are norfc 
oU|j|€cfec^ bij elec^vtc. anc^ ymgrU$<2. ^JeMs. 

Os) TKjl velod-ty bj^ EM Uj^ve. in olieldnc iA Axaa ftan 
c C^^ ,o8vyi /^D* 

M°^r\je4iC Jiejol ir\ °i p>!ome. cieohror^ogrutfi'c, 
UXZY& Ju& ajvT£r\ bj£ Bv = 2 .x /cT 7 JSi'o (O’SXItPlL *f \-sxio-t)T- 
(o ■) i/obocf* ^U- ■Hal lAX^veien^-fb j^epjiujnou ok fUe 

CuQve. C.b 7 On ^expression ^or *H\4 l eiecrvic JteM 

jSoj^. (c? ) GormpexhAnQ d^£- HJven ^ucuUar) uj-]-th -iWe 
e j*u&ddo'n °k V*\i>jPfr\&tfc. JieJol VOrvinfl ' dyDuAoidcJhj 
XvrHn DC Oivyct -b q)L^ ^ 

&y - B t SinW^+|.j = B & -sin ^L(t + 2^ 

By - &o sin (^li + ^;] = B .( 2£*- + 2 , 71 ^-n 

V T T*c / v A ~t “) 

kie. 


2-T1 - O’S'XJD* 

A 


o V 


A - 


- arc 


tvs' xio 3 


= /■ 26 X/d m 


7.7E .- ES" X lo 

T 


n 


O-Jtv - 1 'S X 10 


M 


5o ■fkocf' 


\2 - i’ATXfo 

2-Jt 


I! 


IO 


2-29 X 10 H-Z- 
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-7 


(> 3 Bo - 2 x|D' T 

So i\\o3r c & ~ c*B d 


- 3X)o 8 xiX!b ' r £ o v /\ 


-7 


no 


<H-€.re. fKjt- eJ-ec-Lvi'c J- ie)o| Ji> z-cUrec'h.&r 

n^- £z - Ho -+-?-TLk) 


o V 


= 4o -Sikn ^fcvS’xjD^x Hh IcTX ic/' ■£^ 


Her jr Ex.pt)nwent - 

TRe, exusicnce- oj^- uo^v-eA c/Jqa Coo-^iVnoed 

ex^e>3rn€Y\i-aXbj b^j Hed'-zc no 1&88 . 

H€a4z.^ ej<j>^rrvzx\Jt iajc\j> tx*Ae3 zm H-W- kkcok 

cm ascillcHjHnq e-leck H£- cho^e^, yg oLiocf-eA •dcclvo^^nje^ic 

oooveA cr*W uioveA CAhJ^j ^okic-k -xi> 

sappGcpI cck kk2_ co&tr JO'rvdi’c, e-Yvc^gj -H\£_ o.sunakmq: 

0 

Appcora-lMS - 

Xm 'Bv*. e.xpe>u rrioa^aj -£e3u£> u-ieo/ log He-M-z. , /} 

E> aA£_ 3to£> 3pA_ae_ scjUGre. rmej-aj pjocfeA ok Copper ox zinc 
placed ctbouk 6o Cr*v Ppotd*. TKcu a>u 2 _ Co^neckcO 4 d k-oo 
I^SoWIaj po^l/viz-d Vyie^cviJJc. .Spherei -Sj cvnc) -S^ -HoYBi^k 
-Buck ' Copper i3ixeA> 


\ PlodhC- 


o 

O' 

o 

"■;) 

o 



-Aj\s~\f\j\r~ 


Iy»ducfciov\ 

Co\L 



.D-ekecdor 

Rec^ve/r 


o 

3 

O 

0 

3 

O 

3 

) 

0, 

3 

3 
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c* 

r: 


A bdgX oj cpU|JeHence. seVekpd 

•HuMASarvd vc>H\s di> ocpp/G-cd across -J-ke. spheres US mg. 

inducti on Coll* Jbw-C Xo kigb pobe-n-tibJ eda^jprenoe 
acvD^s -S, qtooI ? tl/vc^ air bedio-een -bke. s.pbruhjzA 

^d-s ton l sed and provides, a. poebb jbm 
° 0 i" plcd-ei* JD>ou_ -=bc> JAh a ppnvK Ja producer/ lsefroce*) 
-S| opnaj -Sx rxnd c *-u OveS kbpb pf&jul/)aj 

Qj-ue_ 'foicUccke&L • 

Heh_e_ *bKc duro p\ock>> aed" Oo{> O, O^p^d-for- h^viv^q 
ci -SrnaXJ C<a^pAc-i-tance C and -Hne <Cormec-fc\nq coi rM ^ 
provides 'fKiZ- JdtAj f-nduchance L . ^ 

TKjl kxVb 4r-e^uu.ncp oV 05ci||aiionA ojb Chiracs 

bcdt'OCMA -Hvc lodcS Ja (^iverf lot/ — ^ M 



Xyi +Ke_ aive.n 'jhffMre.. bke ctcfecjvr -d in +Hjc jp T *n 
ojj Unclosed rn&ieduc Vin^. bonn’nq ^maXI meda/lfe sphered 
C and D.. "Xiz JLA Ivcdd ivi a posri-ion jsucb bbed - bbe 
Mc^gr^dic ^idd pJrnoluccd bw -t-kc. osci IJccKng CxOi^jemJ - 
X p€A^>er)cbcuJoi/c five plane, ringt. ^ 

OScill udim. ^-tedd Xtrok-ed udbk 

" nY1( f p^duaA induced -ejrn-f ooklch CAuies a 

do exppear cd +kc- Sphcver. c o^d sbnee. 4ke_ 
re^iA^bance. -fKe m^dodilc ring. jiA v-e^-g xb^cdJb 
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Main Paris oj EUciroma^ntilc. Sptcirurrt- 
(1 ) Radio leaves - 


TT\eus.<® oiaj 2 _ eJecttrornc^-aeJi e. 6ooive>> ^resju«ri<^ 

S’ X}o s H-z- Jho ID 9 Hz. . TKes>e pwxtM- 

decT 6^0 Uccfcln^. eJecdvtc, cjv'cuj-t.s bcy^in^. cvn mducfbY' 

ar^oj G^pn c- 4 bo v. 

Uses - 

CO TRe. £M c?jy frotjiiuencyi m-nQe^ ^ymvi S3o KH-z. bo 

llioKHt. fofrr> OrmphJtudjL ModuAode<d. C AM) baricl • It 3> 

iaA^A in ^ynumci i*jp\ve~ pv-opec^j oJt o n - 

O) TRe EM HJnvei ^r€^i«naj y“qn9e. l71c> KH-z_ Id 

a/ie. Hied, /dy short wave bQY>ts. X-r ii ui-ed ’in -sKm wqve. 
pYbpxijj a±i o y\ . 

C2>3 Tie, ei&dTromc\^netiC u-oavei ojj ^r^u-eno-j rcin^e StiMH-z. 
do 83 o HHt- (XhJL u6ed Jn tel< 2 .v) si or) hOoiveiG 

(j4) Tie eject rann^rudh'c- ujo\vc?> ^re^ujunc^ roioqe. 88 MHz. 
to JdS MHz. jWrn -kpre^uerjc^ i^ooluJ^»vde-o/( fM 3 bcvod. 

IP 4i uied -^-otT caironoereW PM > r~acLto - 

C^) Tke EoA ujo,ve& ojj fo-ej^vuvnc i_i ranae SooMHz- to 3dooMHz. 
-form ubtra tre^ioyic^ UWF\E b^nd * Xt Xi Uied 

tn c elluinA- pRene. Commun i coch on * 

C x ) MicvouoQveA - 

TRe^se. c\Aje £i M lAjnvei ypr-e^ienn c*_/ oJ* <hre# twenty 

ID Hz. d"D SXfO 1 * Hz » TTvjLy tViC. produCJLeX b^ spccinj 
VQCuum bxibeA CcJJjlc^ j Kl^ibrons^ mn^rietvons c\-n<d Gjunn. 
cAaocUA etc. 

Uses - 


(1) M loro (oaves ahJL tried in Radah. system for abr cm ft' 
navi faction • ^ 

(p-} Microtoave, ovens . OAe Uiecf for c^olctn^. purpose*.. 


Q 

■:> 

o 

3 

O 

3 

O 

) 

3 

O 

3 

9 

O 

O 

0 

Q 

Q 

O 

9 

) 

3 

9 

O 

9 

) 

J 

3 

3 

) 

•■> 
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(33 f\ T'cxdaji_ nni Cr?>lAjc\ve> Can Hdp. m olofectmq 

five, Spe-ed cv-icket kcJJL 5 otufomobiles 7 ouVcrot^hs 

fVi noofl on - 

CO Xrvjrareei. U)c\\res - 

Tn^Vctneal UjcuveS ctdcoYe^tjeoi b^ J-fersckeW- 

TKese. oLAr_je. e.vi ujav^A 0^ ^r^unaixj ran^-c- 3x10" H~z. 
vfo ^ x 10 ,M H’z. . tn^rc\r-eicf L/oct veA 3otnefirr\M a>ue. CcxJLLljJ. 

OA Keocf tAJQVeA because fkjuir (^UasD^in^n cauA-eA frK^- 
kxaijmp -e^eef m 4Ke booUeA and suvYDU-rtctmgA . 

X-r>JVqrXLaj (/oq\reA cu^o . p^roduced bp Vvo f booUcA 
oind wioieetxXeA. TTve^ve Loaves aAe not oLcd-ecfed bp human 
-bLje, buj- AnevtcA Ce*n oUJ-ecb tKjtrn • 

U3t- 

In jV^m-ed tAMY-dA °tAe UA»ed 

Li 3 Fn pR^&ic.ciJ 4 iAiircvpp L-e. fx> -{rnsaof nnuAcuJQir sbraj*!. 

-to pvovioU eJecdviccd em\.^ to sateMxte, bp UMnf 
Aoja/J Cells* 

in ffr-eer) houAeA do fCeop -the p|oints L-vcnnn and -^pr 
j>YuckitAr)Q dekpd voted ^ruibs « 


0-3 

Cs) 

C 4 ) 


pbn tcvt-lr)^ pKx>fo^5rop>KA dulu-n^ tke, Co-ncLfi an ^o^., 
-SnooKe zJhc , * '"- 

(s ) Fa sol^Vi. (aj^^a. keaJ-eAA and Coolers. 

(_& 3 ta cktdCib^ +Ke pu^utvj ojj ckem!cads cnnd in tKt. 
study 0 ^ rviidecuJaA, bp dcvKin^ r-ed 

abso v dri on sp-ect yu no . 

C 4 ) Visible U^kfr - 

X-t JA the narnw region o-^ £M speefnuno ? U)luch 
li eddecied bp IK*, kuroon • Its -^rt-jutn cu TOn^eA 

-^rerm 4xi0 lq H'Z- 1 -It) 8X|0 iLf H-z. • Ii JU pvoctueeal ^oluue, t© 
adtino'ic excj-tajh’on. 

Tke, visible JltaKb ernftted cy re-decled -h^rn objects 
c\Yoqnoj uA p-irovide._s Cl f-be in^DVrricdion oloui fkp. ooov^Jcl 
Su>i>t«uricUrit UA. 
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(.sr } U Ifyetviole i R*ys • 

TRe. uJU^Vtolei* rcxyt^ oU 4 CtDV£red bq Rilfer. 

TX^c_ ^T-ej^ujL.riCJU T^nrv^e UV Y^xyg, Xa 8X|tO H-^ do 

3, x 1 o ?t> H-Z- • Tboz? udfrcwiolef- 'inxyi produced by sun, 

SpedoJ fppqps. a-ncl Very Koi bocbeA- 

McAt H\£ uifrca vi olet Cemimy -^pajm 

cv-tjl absorbed by -Hvg- o^m Jtpyjer In -tba e^r-BVjs 
octreespke.r£ , ]Tvx^ ibL+TOv-io] et Ifoi^S in Lcx^j^e, 
produce Kc^rnjbti e^ecf ovi bxrmcm -e-yeA. 

Uses- , . . , 

Ultraviolet Yoyi- asiJL used. 

Cl 3 ckiLckjnj H^jl. mineroj 3 dv«p)e^> -fbvtswgJo 4be properly 

oj^ uJUrcivio let vcyp» causing ^lou^cejoce. 

( 2 .3 i-n -Hvl sfudy wolecuiu/z- structure qnd Qrr'qngemen't 
cj^ eJecfvonA in tKe ex-tern<xf skjdi tbroujtv uJbfmvjolei" 
cJbsorjXtjon specirq. 

(2>3 4o oCadroy -hKe botcb^jq ^nd sterilibrg. *H\j2_ 

SuAJ^iot \yiAtruYyients. 

(4 3 tVt fbe cWteckloA forced oiocurrjeni^ finger pvirts 

in 'jFbrertStc LoJsoraiory /V? hu/i^lur oJqym* 

(c ) x- r^ys - 

TP\jl X — ycoyA qHjc ~fWsL £TM wqv-eA oj^ -^pr-epu^nof 
Tcrnge. 4rtrm I.xlo^h-ZL to 3xio 18 He-* These, ohjl, produced. 
ooUjz^] Lxgt> ertGAgp -elecfvoriS .stopped Suddenly 

cm a tnefot c^hm)c nurnbetf. X-Vuy^ Iwe. kgK 

penef rblir^- power. 

Uses - 

X - rcu^/i aAe used. 

(j3 Xyy SuAyevy <£t>r tk^ cUfecfim of JV^clureA ? foreign 

bocUeA JUKa bullets, disced organs <3nd stones in. 

-j-Ke l/Ujnman body ? 


o 

o 

D 

0 

o 


3 


o 

o 

o 


O' 
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' 3 
3 
3 
) 
) 

3 

O 

) 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


16 


m <^<>iec4lrvj. ^uJbb 5 Croc!cs qnd 

KoleA, m ^pir\cj mneJtjJl products • 

fv\ Rc\cUo Hneraj^Kj to Cuac Un'trqceJb )e skjr) ctx&zaAeA 
^c\jl^.riarJr e^ro^ihs. 

(4) ^ ®letec.tive. -for ctdt-e cfion o-jj ^olc(, 

cvnd explosive^ i to -fk*_ booU^ o^. s*r)U^4evs. 

C.O m indu^tnj -^ott fKjL cfctectiDn oj 1 effects i-n rt^bLer 
f^evs 0 ^po)d ct-ool te:r>ni.s bod^lA, -edrc. 

(j= ) I ^ Scjeri tijfic. Research +Ka- iyw£A ti^odtcon e-1 4 -Kl 

C-TT^AfcvJ -SfrucJ\AhJ2_. -j o|y c\foran£>^ mole cud e^-S 

m -fhe. Complex Stubsta-n ces ■ 

Cv) r- - 

TWj>€. °LhJL tk .jl ETr^\ V\Jcw££> o-^- ^y'as^u^.kicw Ypn^e. 
2>x)o Hz. fo SsXto^H’z-- y-rcu-p* Kqve. nuclear ovispn* 
TKjovc, rcuys ctAjc Kiotvlu em^geuc and cvre pa-pduaLd t>^ 
H\e. hudeus oj^ +kc nacfio a of ve. suJssfqnces,. 

U-ses- 

Y- ra^S oac U3ed 

Cl) Fn m trecxfnaenf o-^ Ganeev qnd t-umou/z-S. 

C 2 -) -to pveiexve, -Hie. jtod -stuff jtr a tom time. c\t> fkc 
Sojt Can WH /r?;CrD^qni3MjS eAsU-y • 

(3) -£.0 produce. nuclear ^-ectciipm s . 

(u ) -to provide Wudde \r)jorrncJhor) aJo 0lA J- fHe. ^-hrucki re 

aipm/c nucleus- 
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f / t- i'" t ' *' ■ 


Wavelength 

(meters) 


About the size of. 



Buildings Humans Honeybee Pinpoint Protozoans Molecules Atoms Atomic nuclei 


a po^GUld plod's- C^p^ci-fcov -LA beJng 
by ot ^jbtrrte- vajodnq. Cutv?l trd • Gxplcum Kouo 

^ l ' Ampere’s circuit*) Jew oU 9«ruWis«.d -to mcorpowb. 
■fcVvc- due, *fo ‘Hnjc- cjUi^^cJLttOArvb cu^iA-eyd* • 

So\_. wVule dleoiW) urt fk cha/^<Vij ojj pc^alU 

" plode Ccvpacj-fcor swi-Ha vaKyin^ cuTiSisjad-, it was. Jcwnd 
-hKod Ampere Is OnrcLu-haj law J3 yjdl MoCjJC&l^ CcmiAenr 
because J> &-dT Kcaa noi Aa*rue. vGujl ono -H<ul -turtb 
sioltA 6^ c C pLafe of CcxpqdW; . . . .. 

TK^ A Co-aavA Ion c^j o-^ /Wiper 7 5 o^rcLu^cd ^ha) 
UjcxA removed bg MQxi^eJJ p&-ecbcittog +Ke- presence 

ojj cU^ p^o^Ytwd- CUTsTdm^- m r-^Dn between 4He 

pIcdeA ojj Ccxpcrai+o2r ( u^kfi-n 4Ke cbw^e. on Cp^-pqci'tor xb> 

cWWma wi+k dttrAjs . MqxweXI als O pjrecLi sited +W 
-Hwc Sum o^s Conduction CUhJtSird- and dAi^lqat-Ynevd” 
Cu>o^ijorcb KdvA +Ke- p-ropeA>g C^)Yvfrr)ujb-j- 

Tbj^ g-e-nflA-aiMec) ^otoon Ampere's cJivcuutaJ Uw 

rooc’ttfied b^ fMorwcX! sioctes ji^cx^r 



J 

> 

3 

D 
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fv) 01 me. -fKtL £ItcirD-noov^mdic_ t'^ve* coVu cin 

(q ) noouTi-tour) e£*>Jrh'.s £Marmd"K amo| 

[to) tvijc. u&-ed In cxi-rcroijfnoivn^oJh'ori - 

Iq ") JnjV^red 'ttcu^ Yncunfcur) -Hoe. ecvAdVvS 
(Jo >) Microwqve^ GAe u&ed i y ourcrof-d arx?vi^edion 
dujL do -fkdv ^skoirb toavelemgdk. 


so 1 


(/Oku dl /6iooJJ ftz^noe ioujex cm -top o-j^ dka- 
^■hrcchDspkere- CrucioJ -^enr kx^mqjo suwivoj ? 

B^QuAe. O-Lorie. J.c*per drceps v-noA-b o-Jj- uJL-frqv'iolek 
iTcx^s Coxni'pg ^rtrrn -Vke_ onmd preverds kwnojuj 

lYripacd Ul-hfoivi oled ro^s». 

T-n cno £M Ujqve. +K*. fiAci UoJ-i ekcdvie. jk'dc) 

lopivnng c\ ^-ecjujejinexj 2>xio i0 ano) «n Ompfiludt 

ojj Bo vy M propo^oufes. ir) ^K£- pos'ikiN/e X~eGrec4icn* 

(e* ) t/Ohod* +K^ woiv-eic-ngfh o-^ £=rv\ lAiqve ? 

(_b ) to^ti-fce. cdouarj 4Kt otpr€-S>£>i on repf-eserd- 

Cow'-e^p o-ocUr»g_ mne^ rjiJh c Jk’eOo). 

■5£li Griven 4hcnJ-- v - 3xiO |0 Hz Eo - 2>o V«0 


Co) / = _^L_ r 2>XlD 8 


r I Q” % m 


Cb3v 


C = §£- 

£>o 


3>X10 JO 


B>, 


£t> 

<^- 


XBo 


3o 
3X10 s 


- 1x)d“ 7 t 


He-nce. N'la^vnjedi’c ^VeJc) e^uiaJdcry On ke. given 
B = Qo ’ 7 ) Sin t ^x 3xio iD -t^) 

e> = ID 7 £j\n ^ 2 . 00 jix -f 6J1 x/o !0 V) 
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O' 

0 

o 

0 

0 

0 


3 


O 

o 

Q 

o 

o 

o 

0 

3 

0 

0 

3 

D 

0 

0 

0 

0 

o 

0 

) 

) 

0 


1 Mark Ques-fcions- 

GhJL. UiKodh cuac. oUirec-tion o-^ eXejcirvic. 4- 

-ji'eJcl ve-C-’tprs y~d«0’iv<2- 3o e.^4 o+iOx qr\cl 'reiiO-i ve_ 
3t> +Ke. cG.Y'ecAlon oj^ p^pc^esohon ol eJecht^rna^njiJ ic 

Cease a.oix 3 

Q’X. A p0n-e_ 0 € c-Orq. c_ lAjoive. Os^W-eJ A m VQC.UW 

cUdyV 3 2- 0A>r-ecii 0r\. LaJ kod - Cjpto ^k>n icuu cxJzxsujk jH\q 

oUr-^ciHon eJechn'c. ernd >vv^>02Ji<i- J30O vectors ? 

C-Pclki o*n) 

So a. IOaVLc- ^Ha)o uAeA c>jy m\cvT>uoo»ve>^' an©! X-fAAps . 

(RG.SG 3-0n ) 

<SoU> U^Ajiie. 0uni Lu.e^> ok infncvr-ej©) •roco^. 

^ Cc&se 2*n) 

6^5. U)XaJ' oA -the, -^r^omricu ojj eJecfrorn<^3rusJ^<L lajo>v£A 
pyoduoLol o sd I Joclirg. cUy.? * ^ C^>elUX *oos) 

- Recoilo UJQvei - Id 4 Hz, drs lo s H-z_ 

(0-G- How o_a^l XrxJVc\'r-e0 l/OoweA p>-ocJuce0 ? GoKOh 3 a 

fk<_ range. ojj- Uj<wdevyOh ?• - ‘ C'jxJVu X*1<0 

6*, 7. Gold clq o-j^ +k2, ^jd) I d wim koA Hrji_ skorfe^t coAve,- 

Isl^K ? m) twujowe- 7 uLfcmvfoleJ- rx^b ; X-r©^. 

Cease a.oio) 

©.&- Arran. 9 e. 4 K<l- ^llocOim, ir\ dtecreoAing orcd-eA. ok t/oqve.-- 
ixng3h- X-r°^*> , Vt\d<8 ujqveA , blujG uMd'> injured -Igt'ch 

(.ROSE 2o|o,DM) 

($}.9. Ulklch pc^ri decfvo^c^rYiU-ic spechatn tas la^jesi: 

pe«fcWi*g p^er ? <*«| M W*0 

©k-lO. l/Oldcb Poia 3 eJeahroro©^ruzJiC Specbvuro 3 a uA-ed in 


radoA. s^jA-be-ms 


tfcsse 2**7} 
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GG 11. LOWacK poO“rJ- o-p e cJhrt)vrtc^rxslsHc^ Apecb-MvV] M U2>£o 

m YC J^ ;^fens ? t RBi£ a&6g;) 

0 .. 1 Q. uDlUch op ei-e cbro vncx^r-\j 2 _^ c -sp-ecbroon vXA 

cx^D^ovbeol -pro rn t)ztor\£_ Xjkxyuc ? 

£c&*& X002.} 

<Si..l2>* /vJQ/TL^ -f^xjg. oJ^cbrbrrr^-ywtlC- rc\dxc&X0y\ UAecf -h) 

cU^-fro^. Cavncer CeJls Orvd jVe^tunc^ Tfi^njje.- 

C COife lot©} 

<5oiM - Exptrests -Hmo veiocd 


<24 € of rovrp^rvGjfl C £OovV£ 2 > 


itM c>4 pvnpcxQ ocfi< 

fr\ bbc 


. IOJO op ciYX 

pecMc VoJllc 

©4 fbe. ^ejecbric. °md rn<>^in-ed\ c_ -f-i eJ d ^ * 

5 ° CRasea^io l «0 

(S?.1S. tJamz- fhju eJecJ-YDnnaoi rvUic. isocwtj* uAe_d s^udAj 
CfcxksboJ ^■hruci'U^UL <>p KoJUds- (X)K^J- JlA ~ihs jyre^iur)CQ 

vaVSge ? £ea.se a**ir3 

GplG. A/flr/)e 'the. eiec^YOrn^m^io nxciiodti on ooidc-b c_oor\ 
be. pnrodueAol b^. c\ Kx^-fron. or o. in^rubron Yfcdvfc' 

$. nr. StoJe. btv_ yeovion La^Iaaj micvoiAjAvM a^e_^ be^t 

cScdied -|oV Xon^. cLUtnricQ dnran^mhsior) op -Sicjnaj-S . 

CcGSt ^0083 

CSi* IS - Mqme. hhjL eJecirorn&^jrvthc. Y'acUcJuori M) U)huch -Hoe_ 

CAj^v-eJen^ios ^belong. (_q ) ) D “’ 2 ' (JO l A°, 

CfcelkJ 2.006} 
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1 Mo\Ks G^ujLsiiovis - 


Q. i. J^vnu} ^ ^dJ-clo o-jj a pl^ru^ electa) no^ndic U3^ 
propaqadtirg aion°L +Ke zl- direction • ^epid^deartj +he_ 
&recp£o^A^ o4r ejS-cdwc and mimetic ~)feJc|.s Vaxjdrv^ 
.smuso’dcJllu z:- ^ , g ° 

^ fc&sE a-oh ) 

(^-2-. HoU) A^ZJZ. X rcup> , f-n^ra?red rc*pps 3 mvcyoixm veA 
produced ? GOdt-c. •Huuv' dvrD irnp^r-tarj' U/>eA. 

sb*»0 

($*.£. Hou) doeA q cKaK^e p, osdllcdinq °J* ct>doari 

-Irreou^ncu pnrocjucc. ^etec^rornc*9a'vM"l C ^ ? 

^ r CftueM^) 

§*. 4 . NJcime 4 Kje_ deof-rorYi^ridiC rcKoUcction* having -H^_ 
^aveityi^Hq /'a/i.cje. d nnr> ^ ^ 0O nnr ^‘ < ^> ,ve - *^- s 

d-iATD Tvftportad 0 ^piicod-iora- ^c.3s6 *oo*,©9) 

Cb.jsr. ToUv^h-fw r tKe_ di jckt^jhaJh J^M peA G-k ^Jechibino^yudic. 
raoUaJtiodA to)dch 0l W u^oHI U 


<pUrecrWo3oA ^ ojc eJecrw' 
«s‘muso\dcJUUj xoi-fto z: • 


ifacG ajtiod^ aokich 
(a ; do Id)] _ germs* 


(jb) ^or 4ktrapy. 

CRB^e 2-oos) 


<S?-4. n^L, ^d! 

oj^- 5o me. 


4o| foudm d"<vfc>le-~ slwJL tk*. ^aveixrdd YAr *r1' e “ 
me. eo-SL-tiduxnis ojj ibuj> eiecdarovrpgneh'c Spedwrr 


.S. N- 

Wo vden$4h 

RiOr^-e, 

i. 

1 r>m 

■fcro 

700 mno 

%. 

400 nm 

4t> 

i TO no 

2>. 

i n rn 

4o 

Id" 3 ho 

4. 

< lo"' 3 

nm 



SeJecd -tKe tAiavelengdh rarge <amo| rmme o-^ d'ke- 
e]ec^vx>ro<>^ruidie iA/ovew 4“V\pJh oo - lsl - - 

(ct ) IaIioWm "U2*e_d in -Hqe. remote scliches am©\ 

KouieKold etacdmi I <•_ djLvice*. * 

(jb) Produced i y\ Jiuofec*^ Ye_ncdior\ s » ** 00 j 
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3 Ks 

<§0 i. UJ Wed aa mevch "hronAve^e nejur-e elechrD- 
yYl&ijtliil'c UjcXVdA ? jAvJtA} c\ oUcxPrArvi skounn^. 'Hve- 
pYikDc t Qcdb(or i i o-k cm e4-ec.'K'om<A^r^^ tAsqve_ «*Jor>q -H\e. 
X- cU-Hofion , MncUcoJhrvg cJeooO^-j, Hvjl. cGreckioSs 

fUx. o-sci IIocHrig «Jkc4"Y4 cl^ qnd m^rvQjHc. ^'eJcJs aMo- 

C-J. ojbe-ol eoi-B^ Jkk • . s 

(RBSE Ooo7,C&5t 20D6 f |^) 

<3g2_. !aJ kvcxj - oto MndU/t&’h^inol bn eJec}rQmo^rv&Ji<L. 

ooQveA ? Giive Jet'S Jtdua. ^Yope>*Jn€A • 

( RBSE 2-602, COSE^oom} 
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1/0 pVvystcoJ AA Sor>a£ <-foY X~Y<xys 

lAjovel^ng^ ]cT lo m 5 TTed -i_ij4vk ojy bOc?velcy\^pHo £8m? A 0 Gnoj 
r<?t(^L<<f)(AAa\/d^ o jj w^veJ-er^+K .sctd m ? 

.3 - . /I Ccipqc /'tor haA \=>-ccjf\ cKciA^c) Hcj Q ^ £ Source, l/Okcch 
< -^ £ " +Kc rrx^j-nj'ku.cteA ofo CcnnHucii on <3nol eAAApIqoCjrn^jvj" Current 

(/Ol»viLv\ <0-^ J-A rj-tLiXxj cK<Vi^ecj Qino) oft^ung ckioiA^An^j. 0 

03,-B* UJtioleYS <aJ€Lo>^. specqej ^o^qjXoA on faaz- ma^K w-i-Rh 
^c\AA Mridouj-5. 4n pnofect A Ke_tn < sxj€A ^nwi 
Y'tAcLtocLi ovyS • HqrrvC AHe facLiceLt0T& amc} u^rr'rtd. AH£_ r^n^e. o| 
+Kju r ^o^tuLnoy . 

Aw*>- Ulhawol&l Yc*tk<bi ? Fr^j. -> lo ls ~lo 17 H*z_ 

®»'H- Hnc. speoc} 0^ an elzci roimc^raMcL uoc\ve. /n a ma^enaj 
naYcLturr) J</» grjv^Lr) fc>^ V - 5 t ^ > ^ VOljL /O _k6 pe/zjn^aJb/lj"hy 

oond £ pe^WrUivi'ty op +K<l. rnzcL<u ya . How cLoza JJ^s, 
-j|pr^we^cy Ch^n^ ? 

C5• S. (a)I vy oltJ Maxwal/ t'friroclucjL MJ^phterrx&rdt Cxch>aLrdF in) 

Ampere. 1 <> CAycj-ubzJ Lctuo ? 

(S*i-G' F\ \fahAoJc\e~ -^r-e-Cj(x^ocy /AC ^oLUtce. JlA ConnerrLeol Az> 

^ Cscj^QCA'toY . How loj)| +he d^placasruiyi} cuMxrx't ckqnge^ 
Kiifh pUare/>/Se in) -jyr^iAJiy)cy ? 

G$'7- 7Tve_ cKa^g€_ tD-o a pcchjxLhJ pLaAc ca_pqcJrl:oy- vcvJeA <aA 

Q ~ 9-a C^6> ZTL-p~t * TPe, p loJteA a/z£_ vCAy kcui^e_ OnH cJo_s<“ 
Ax<pAkfi.n • FA'nd *thy cA<Up ^ cone n't CAAhhZ-rxk Fhrvu^y 'Fhs- 
Gxpaoi 'toV P 

/4 ' rn '^' Ar> = — 2~Jl ( lc'f Sin Z-Tij't 
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<$L S. A vco~zAcnb\e_ |^re_cj iA^_n cjy QC souftce. uA Co ■noe.c.'t.eol do 

a Capa C 4 -Loir. Ho tAj tvH 11 -Hoe. czU^pi^C-gjrruLjnJr CMTrCrdt cKa» 1 ^e. 
t*j 1 -Ho olecyca-Ae. in -tree? ... 

' ' Aru. Z_r> ^iLl decrectAC- 

<3t-9. 3 t^p po •H\ovi~ eltclvie jp'-eX^ 6^, qn el* cfr-D mwjruM c 

t^Qve. m vacuum ^ 3<i C*l> C i-8 y -t sr-u xio c b)t 

(o) JuL , +Kc_ oU rec -Lio-c p^po^c^t/ov - ) 

(b>J) OoKojf Xa, 4-Kje_ mj«oi v-el^c^-jp 

Cc) OUkcCt -AA 4HC- jy r e^'^4-*lCjy ^V) 

C_°i) 0\Jh.od~ -iA +KjC_ ^rnpXrf'Mo'lx 6 ^, 'fKe. mc^nejie ? 

C<? ) (MA^f-e. ay~\ exp're-s.sio-n rHne_ m^^rvclio- -^ie4<=>)* 

/w>. (o) y-c^x/s CbJ A - 3-43m (c) V g. ^xlo^H-zu 

6=0 Bo = I.o3b xio~ 8 T CO B ^ l-o?>x)o~ 8 Cv±[l-2y +S-Qxib C tJ 


A 

K 


( 3 . jo. -SKomj HOod - -fkx_ rno^rvflilc, j^ied <4 fi» cok ^ poinch ir* 

k^ejtoj-e^n "Hoc plodxA <3 poitoJXU plodc Cc*p<=0-£o;n olurirg 

CkaK^'n^. uLa £> c Md<Lo y <HE 


df 




(Soil* Ujka^n <ar> Cc^jpocX -ton 0 > chaJr^-O jyy a. ole 

Joajfclejnj 7 r)o Cah^zxn^ - -plotO-S. Houjeveiy- coKs_r> oco q.c. -^ou vec 
jlA, UA-ed ^ ■H'ml Cax>iAjlkc|' -p/mA)s Conu^o jou_ouAky . Hdoo oioeA 
&n!L ex p\d~n r hWiA ? fln 'Hojl Concept c>l^phuuMii*d~ 

CJxhhjurd~ ? 

G3.12. /A Ca^aab or, made furt> pc^aJjjz] p/cries each, ofc 
plodl CtAaa cvnd SdposuxhoY) <d P Jd ^e/v?^ cboihyed by Qr) 
•exfe^naJ Qc ^o6L^ce» gkouv -fHai -Hie oLUpl^ctrndxt cdhfrjud 
imsicljL "t-hx- CapucitoY' i/*> dloe. .Same evS dhe current char^jlr)^ 
tkc Cj*pacXtoY - 
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Unit - 9. Ray Optics 

Class - 12 th 
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XMi>ex 


I5ESI 

Topics 

ESHEM 

i. 

Ro^-j optics ^ Re^-|ec3-t’cm ojj 

QL 

2. 

S phtszj caj Md° root's 

02. 

3. 

Ne^o QjxK%z£>\c\y\ <S Cenaveri 3 icrr\ 

OL| 

4. 

Mlrrbf jW*nui a for- C*nccw-€. rn'irroY 

OG 


Mirra* ^oYmaia Jot Co-nv^ mirror 

03 

c. 

LivtmA- iji'codtt (on 0 ^ q SpKfi^i’cqJ 

mlvrov 

12. 

r. 

PracMde- appJJccuhcm .spU/Adod M^yydys 

14 


j Refract ion 

17 

9. 

^^sof-rcnn a, Re.cd'Qn^bA ^hss 

19 

ic. 

djLj>fW 4 appaAart Jjiptk ajj a tvnk 

2.1 

Jl. 

TotaJ 1 rvf'esi.incJ y ef lection 

Z1 

12. 

ccchcrn ofc -toted Ink* naj rejWlion 

2-4 

is. 

spktAjeeJ rejrc(ohng. ^uaJqcjl^ 

2.7 

w. 

RejVac-Li ori from rarer do denAe*. rn31um 
cut- a 60-0 V€X spKe^ical rejVqc-tinq. 3 uaJc,cl 

Z9 

IS". 

Re-frqc-biovi Js-Trm rc ^A do oUmier medium 
< 0 " a Concave epKud crxj R^jfrqe-b'rj ^u^qol- 

3Z 

ic. 

Re.jVqc-borL 3 rtrm d-e-xvse/x, dts rujMZA. medium. 

3M 

17. 

Lenses 

37 

ie. 

Lens McUsba's fWj-nuJa 

33 

19. 

Lens -povm 0 ct 

4Z 

2.0, 

Linear bqagni^icashon produced Lm 

L <LY)S G 

47 

2.1 • 

ComLmcdiort of Leru>eh Trv contact 

33 


o 

Q 

0 

O 

o 
3 
;) 

3 

O 

o 

3 

3 

0 

0 

O 

3 

0 

o 

(3 

Q 

3 

3 

3 

O 

o 

O 

Q 
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“7"c> J> i c 

pe^c Mo* 

2.X. 

F^ism 

57 

23, 

c?Ua pe^Ai ovo 

60 

2.M- 


£sr 

X5”. 


68 


3I>pj'eoj".s oj^ Vusi on 

To 

X7. 

3 irnpXc »\ / U CTrOscopeL M ogn i Jtpi 

TS* 

2-a. 

CcnoopOLmc) Orosco pe 

T7 

2-9* 

A-s-tnrDno'mjc.pJ TeJ&*>Cope> 

SI 

3o. 

R^c/f Xtcfm^ Tbj pe ^cie&cope. 

C CoAAe.^ r& n ictr> TeXtSCo f 3 ^ 3 

8S* 

31. 

Mc^o-Fco^tcun rej^lec-fcmg -{ejetscope. 

at 

52.. 

(ReAdkin^. pouter 

67 - 

33- 

Jrn^oAi _ <=?ni' ^ux&b onA* 
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-f- O i c s - 

A ycx-u o4- JLa -five Xa-tul pcdhh 

■jbll ouj-e-ol lb^ in^^ivn^ ^ncrwi one ^po'mt -fc> tfno+hzr. 

TTu_ rcuv ojpj-i C.S. XK/-A_c_ipre l/tAeA -Hve_ cj-e^rrvzshn^ 

°fy X/'toxa Xd ■jr-epr-eie v-lX wacyo^cop/c ^pKe_nomen<4 

Xxx rec-H iG rxeceA. pro popjcXt o~n r-e^ /ecXrtm ? r^jprci cA-i crr\ -e-fo. 


Re-flcciic>r\ of Ll^ldt — 






. x 'frr\ uhJL ' M i Xi a p|q-rte mirror- A rexp ok 

J-^ 3 Jaj AalU u ^ o-n XKe_ m brror aJorq A o ai Z_ AofV= <3 
Xa ^ CaJI&of LYiCqoGrd" r~oLU. £. X<1 a CqXXaoI qrr?Q-Ve ojp 

inncAcljL-ncj^*) iaD hiz*uz_ on MXa iiormcd Xo XKe m'nnroY aX 0 - 


= V 


e_ 


7V)OcXe,ntX rpup XA x^eXl-ecX-e-cJ aJono. og, cd Z_Moe> 

r-e^-ecXe.3 TCL y <*Aor it Jla Known «i» 






C cxJJjlX 

r&^leoHcm . 


o 

,3 

0 

o 

o 

o 

) 

o 


R-€_X/ec ■ff om Xa Xi/ve. phju^orrvDna. o4r cKqpqe in 
XXjz_ poXX X^^UX tov+UouX a-ny cX»cvrge_ in rru^Uum. 

^ SrnooXK CVTTjcj KS-CiJ. pcXJUK^d suWpce- coKicJq 

reXled-5 reg ujcydy moAt ojy Xkj^ Xk^WY -PoJUa&q cm XX 
JLa C_oXGjp( cc m'lvoror- ^ ^ 


normal 

n: 




0 

3 

0 

0 

) 

3 

3 

3 

3 

3 
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c 


L.acos a-f- - 

") Angle, oft [Yicjde’ncjL Jud e_pj uod do civile re-ftlecfiori- 


Z_ c = Z_ r 


(_/i 3 Iric c oGl*-\J r<=x^ (o A ) -, r-e.^/e ct-eo} ncp-j C°&3 c ’ rv ' vc ^ moymoj 

(orv/9 -to -f-Kc r^iirror ^ eeX4 d-re /Vl -tKx- Same, p/ane * 

SpKjtMCcJ Mirrors- 

/} spKOejcotJ noinror X4 eg peMch oft cx /iol/oto 
SpkjtKJ^ ^ coKme enru2_ .aJcLc -c2> re^lecti'r'^ cmd o+Herr .side, 
opo.c|U-e, • 

TkeJ^c QAJL -K)0 Jtcjpe^ sjokeXtocd mirrors - 

O') Concave, mirror- .... 

-——-coVvo^e, r-e)cl«.cdiric* ^suajqcx pA 

-touJOL^d^ dde centre <oft -Hoe spWc cokich dte m/nor 

djs a paAt- As SlroKM I TO -fttCftUht. C<3- 3 


/ 


/ 

J 

1 

dl\ 
o' : \ 
( a : 1 

1 

V 

V 

\ 

ct7 | 

A ! 1 

x : t 

Aid 


\ 


/ Ms 


K- 



C? ) Convex mirror — , 

co Vvose rcjrlccf i np ^ 'p 5 “gj ^ ^ 

alOOLXj fovrr\ dKe centre oA dXe: ^fohcxpe. oft cofofth 

mirrb-< U cx pa^t - ds ;n> GG 9- 

-Some. XV nportqnj Terms - 

Q‘) Centre 0/5 Cu*-vatuAe CO ~ 

77\jz_ Centre. ot -Hvo SpK^o toKdeh dW_ mirror 

•/b-K-ms ^ pc05d CaJdcd tXc Cerrfre oft Cu^yc^u^- . 

J ~Ldh . JU> r-epAjevented b>^ C '. 

Ci») Radius oft cu/vvatuYe CO- 

7Tuz_ TrxcLiUA oft -five ppKrv^c ok coI^aC ft tXp 

mWrcrf form S a paAt Ja C added r<xdius> oft curvature, 

oft -H^s- sphjUuCoJ yry'rnroY ■ 
u Xt -a 7 /cxpA^Aendcd b ' R . 
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0» ) or Pete.- 

TRe_ -micU! e_ pcn-nX oir OzrnX>-€_ <=>p -|Ax Apkcu CoJ( 
JYijmrov J-A C_colXcol VCA^fex o^r pole— tp -fAx. roiynro"Y"- 

"X-t Xa. A^e^AAtxnrXeicJ! b<^ p. 

Civ) Ape^bu>u- ofc ~H>g. miYrov - 

TRx, oLCcvnocter M ( M x oj^ piviz- spKouCoJ m'oryoY 
Xa Ccu_AXac| Ap€AXuAx IayuioJ!, op "Hvx m’j'yTTOTr- 

CV ) Ar^CyfoA CLplA.-fu/U - 

TTXe_ otnnod £. M, C ? -^>LAjo-p-e th c4-eo) cU~ C b^ -FKx 

b^j +Kx oUq tYxbxir op PK/l spKosJcoJ miv-yoY Xa CcdULool 
Onn^uJsKA- £Yj>4AjruJrJL.' 

Cvi ) R*Jmc.ip<*J Ox is - 

TVx /<>-i*"oU^KP Jdrte^ ^jo-ivu-ng -B-ve_ pale_ OGnol Xhx_ 

OmoXvx, op - CU^A/'c v j|nxAjL- op spbxsMCxxi mlrroy OKt^ri deof oy\ 
bo+h s'idex Xa pjdrncUp«J cxx-ls, op -f-kx. mirror. 

<y *0 PAi^cipcJ -SecfioYW 

A -SeopfCnO op Xkx spK/AJCnJ nniyrt)7' CJidr bur- cl 
ptar\x. potAoinriR XpixoLp^b pol-e. Ooncj CjexiAce-. op cuAAroXuAJL- 
op -Hvx mirroV Xa C_o<JXlo! pA-nm X poj secXn. cno op 4^— 

nn [yroiT' 

(yiii) PrJmcipoJ -fvci\s C F)- 

XX OLA Oc pCrITOji CnO Xbx- pd^JTO C4 p<0 CO<U_S Op 

Xkx 'rniYvpy <aX colXcb repps iTOoto(jonX cno XKx nonorDTr jV\ 
CL cXt Y€ cXl (TO pc\A_f*JX<J Xo Xi"X pXt TO Ca pesX >d 3 C(cAIX<xXAa^ 

rnxjJt oy appeoA Xo diverge- c*JpteA_ r-epf-ecXicnn pznrro XKid 
no’iynroT* 


0 

o 

Q 

O 

O 

:) 

o 

) 

0 

o 

o 

0 . 

o 


0 


O 

0 

0 

Q 

0 

0 

G 

O 

0 

3 

0 

0 

0 

O 

f-A 


-ft Inn CjxAjl oj: q Convex •pnimsD'^ j F Xa a. >n'rbu0 pcrrnX^ 

to^ut^je^77rir) Xkx iscl^a cujyfzA repYco/tcn appeat do diveJune . 

Jn Cbtdc op £\ Concave. noiyroy F Xa c\ y-eoj pcrrnX 

f^KxAA tK(L rouj^ ocjj-itA V-ep/coficro -fA^ rolmror 

Qc-ftv<01y oLcej-0 
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Concave.mirror 



Convex mirror 


Principal axis 

C F 


/ T' 


! \ i 

I \ B 


! Focal ! 

f*4~ 

length 


I *T "» I 

length 


TT\j 2 _ cc_ O^" pAJ-OcJipoU ■fveuS F r^rcrrn ’tfrvC- poLt. p 

ofo dtWe_ s>ph£su crxj roir-ror CLcuitcol ;foc-<=i_| Xcn^fto, (^) o-^- 

+i\je_ mYinror. __ 

I pfZZl 

CatotesiQn .sten Corweniion-s - 


C-L3 A- 1) 'FK<2_ oCiA- io-r)cjn Qj-jl rnxot^ uaj2.o! poLc. t P 3 

^pKjcMCcJ roiYTOV • 

(? 3 7Tvje_ <p^Aj> 'tern<JLh> 'YYixoLt* lOuLck \to oLc xccJi cr>^\ oj^ incidence 

ok JUptkdh QAjl J-oJcclv) oj> padfju ve, and -Hvjl, <d/vA 3 q-ou 8. 
rvaje.cn, nn ck tM-recJHtnn op>pos) 'heL dev -tfne_ oUr-ec4-iinn cs^- 

ITOci oLctOCJ2^ o p Q?xS-~ d~cdcan ct& nj2_0Coh’ v€L * 

(3) TT\jc KsJ^drdt^- rnccKAu^jzcl n-^toaiud-S Qmcl pzvtpend/cuda^ 

dro 'fKc^ pXi-nct pcd cixis o-fr -H^c- hn'rrror clhjl ^aJ^ccn positive^ 
emcA •fpKjL. A^r’oM's * /n-ejctd zocxq/ doco-r) hjci/t-cL*> ctKc ^Gckar-\ end 
nc-jcxJd vt2_ • y 

Object on the left 

M 

Direction of % 

A incident light % 


Height 

upwards 

(+vc) 


Distance towards 
the left (—■ve) 


Distance towards 
tire right (+ve) 


Height 

downwards (-ve) 


Mirror - 
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Mirror Formula -Joy Concave Mirror 

M irror -fornoulp. w_a o. /^cJcx^icnn Le^uj-ean j^occd 
LerycjJh o-fo -the rnivror cmd cLa+gyicza objecJ- qmc! ivmge- 
<j^&rs) bWe mirror. 

l-Z_Jr P k>eu -tV\^2L_ pole_ -, F Jt-A 4-K^ p/L v^opcxi -pDC-UA 
arid C -L*> -tKe. Cerrpre_ o-i oF a CcmCAVC m)nror 

o-k AmcdU Q^ed-uAJZ_. A-l$c U PF s j 1 be, bhe -fvcoJl luovth 
cJhot pc - R be, bWiz. rcicUuA oj cu^lyoJtuajl. ofo -the mirror. 

0 a ) /?ea,t Image - 

l/Okji/n -H^ue_ obi-ecd" -La kdo| im jrcrrvb ofo q CcnnCuvc 

mirror Lew^rid -fKt_ pJUncipaJ -foe La F +Kjz~ mirror, 
-then )imoJ^e. 'jbr tried _La r£oj.- 

Ltd- cm obj^cd A£> oa Ldol pcApencU cuJc’ia. 4t> +K*l_ 
pArndpcd ax/s -FFt. mirror bcxpmd c. 



A rouy olr JUokb stoAjPryct jvcrrr\ Ps Qmd hnctclenb 
or) bbji_ mirror odon^ AjD p«^a_tUJ rdu -f-Hjt, pAindpod 
acts reLI-e ofed ^iVi phe mirror etnei paAset -through p. 

Q /bnobhjtA. ycxxj o-k IP)CJ cLcrut aAcrtP fyp 

r-e^lecdec^l colony pp 1 ' such bhaJt Z_ fp&> = /_l = /L&pd ~ lx 

The, Mato r^blechccs} ram acJupJby meet cob A 1 w/ucA 
iA reed imppc ok -mt po/nF ay Third roixj -s-Md/ri^ 
amd /ricidurut cm -Hoe. mirror nJor& f\c J^aLii noAmplty 
<9T\ bhc mirror mad reJ~ra.ce, lbs p>abh > mec-p-ng The Jwd 
Y cjitcbcd rc^fs out /V- 
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Fro-m A* olrcu\) A' b! p^tpemoiicuja^. err) Muz_ phncjpoj 
axis. TKjjhjL^pxQ-. A 1 S 7 A recU , Fov-evieu^ bm«-ge. ofo A& 
jtnrmeol b^ re-^k cMom jp^yrr) -bb<z Concave m'/yrvn. 

As J\ A8C AA'g/c ojxSL iimllAA. , So -PkovA ~ 

A' e>* C. G,' CAD 

Ajcua 04 A Asp crr?o/ A A } e,' p cOijL Mm)bxc, So *+Wxf- 


xv e> 
xv' js>' 


RQ. 
p e.' 


Fbtnrn -e-C|, CD onod e^. (2) oje_ cj_eA „ 




cz PK > 


P Q. 
P e>' 


© 


CD 


Q>^ /nmAWAiyij aXf cUManaA jpnrm P > toe have 


C S> = PS - PC cwtC’/ ca' - 
^rirrxi CPj- (5) P& — PC. - PS 


P C 


U-£ irj 


i^re c ^eA - 
- V 


pc — P s' PG>' 

^ neM) CcvA^ex i cno -Si'^n Co-nYOvHcrvs 

pa = - w J PC = - R cv^c?/ p s' - 

3o <—'(y !rTno o *zsf (bp), 'hhMt - 

— U a R _ - M 
— R A V —V 

or LLR. — U V - Li V — VR. 

ox • - UB “A VR = 2UV 

cUlm i oCcr><^_ bo-pb sioCe. b^ lavr __ 

a- a -i 

V 


Pei 

© 


u 


2. 

R 


J_ 

V 


_[_ 

u 


- a 
J- 


A-S 


j=4- 


14— -ks -pRc- xcs3|mX v—mi wor jt)rmuJc\ 


Cb) Vir-fcuct(, Xmagg. - 

Oobtur) ■pbsz- objeef _cS Kdol }O jymrvk ok Q Com cc\\rr 
mirror b-e^tA>e^n AKx 2 _ pole P ornal pAjmcipoU -jx>cu4 F of- 
■Hve_ mirror, fkfixo +Rje_ i-rnRgp vixdctcvj., erecA 

noc^joL^teol fXA 4botor~i irv 
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/ 

6 v x 


As J\. ArG>C oyt \ c \ A A'i2> C cjiAjP *om> loA. , So 'f'hoxj- ~ 


/A a 
A'a* 


C B 

c. a' 


© 


A^cw-n aA A Aap cmd Aa'&'p Atm)lci\, S>o Hvrf- 


A & 
*)' G>' 


R a 
p &' 


P^trrn CD &cr\d e^. © t^e. 


p G, 
p a' 


© 


CD 


rruzj^AaJJ cJuA'taricM j^ercpnn p ? kje. - 

a a =. pc - pa omc{ ca' = pc - pa 1 
Pc- p a _ pa 
pc -± pa’ .. ... pb 1 

ncto Cr*AXe*> tpro si^n Co nvervh'&rvi - 
P6 r ~U , P& 1 = + V ^ per - R 


4Rjun 


— R 4- u 
— R -+ V 


_ — U 

V 


0^ UR “ UV =■ - VR -+ UV 

UR A V R ^ 1UV 

.Pa \r|dlr\^ b>o"Hn Sjc’UA boj UVR ^ toe. - 

X + 4- = — 


i + i 

v u 


i_ c _L 

u J- 


X dt- ©4 Pkc Tre^'Mv^oj 
mirror Jo-rnouip . 
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Mirror Fotmulc. Convex Mirror - 

TVsjl- inaec&c, 'fovmne-cJl inO <A comv/ex ^'intmr JuL oJiajou^s 
ViAs fu<0 cvm I ev-ecT, G-e_ -j-Vuz__ pc^Artncm o-^ -Hve_ cbjecf. 

i— P tx€- PK>Cl pole. , P XWc- p/i_)'TOUpcat4 rpOCUA 

ctrncj c Ja PKa? Cevxpre_ o-k cuj^oJ uJul. of y <3 Convex rnirvcnr 

o-^ AmaJJ ccjb enh uai . 

i—eJLp PF - ^ Ja -f4vc_ 0 >cdJ /-encKfh orryd PC = R , -Kvc. 
ret <?UuA oic Cuy^cotuAJL ojt ’f'kfi. noirYD-r- AS JL4 On obj-eof- 
KcJd no 'jxrmJt o]j m/rrov peA^emcLi cwJcxA. ■pvmcxpcU 

e*xi's. 



U 


O 

o 

0 

0 

0 

3 

o 

o 

0 


A nxy o-k Xi^kt SlaJdi-Y) q -prmrr 7 A cm3 /ne/3 ent or\ 
fhjz^ miVror oSIcyi^ ad^ in a o^ree-Hom paAoLUA Jto +Ke prmcipM 
axis .<3 rc^N€c"feof otlcrnej 12 > e- Ovi ptucl ucin^L Jh^cP., 2 >e. appears 

. Aao-HvA, raxy j^rtnrr) A A) cioGzn_p on -f/xe minrvY' 

aXor)^ AP ~U re.j'lebh^ odcnn^ P<2, smcP +hocP 

A_ APf3 = Z_i = A PPG, - Z_v 

Am p-^roclMCA n<=j ^ SocJcl f PGj naee3-s _t>F ccP A* • TXeAj-jpre. 

A 1 u^s viY'-fucjO j'Yxjcxge. o^- A • ^ 

A- 'PKxxo1 rcxAj i to Cx<^Ccjt>A cm -Hwe. ro'ivVDr ccXonSt AC 
j'aJXi TiormoJXy cnr> '+Kj 2 _ amiv'rov cmd retrace*. p*0-K 

on ne^c-ficnn 4 7T\Ax aj-i-o cx_ppeoAxL Ad Ce-rvne -j^rzrcr) a' 

—tLnxb-o A 3 p-cA_£>€j>o clxcuj aA_ Ao p-*exn A p <=xJl 

X^JL\JL.^D-re^ , A , G> / Aa vxArfuoJ 'mcxae oi -pk^_ otoj ecj- AOs 

-^DYTnrv^ r-ej'{-€cX\v->n oJr -HXjL Convex wirror- 

As A A SC Chr\cA -Z\ A 7 G*C (AhjL Aj’mf /diA,, So — 

A a _ c q, ._ ^P) 


A 1 e>’ 


c s’ 


0 

0 

0 

O 

0 

0 

O 

Q 

O 

0 

0 

0 

0 

0 

0 

0 

3 

A 
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A ^Gun OA A 


<jronm €Ls=j ■ <D 


m eaAuAjn q -fhjL 
(aJAjJjl - 


A BP <Arod 

a' fi>' p GAjC 

Aj tv) i [clA_ , So 

Ae> 

PB 

C3> 

A [ G> 

PB* 

cynot (r3 



C G> - 

PB 

VbN 

c e>' 

pe>' 



aJJ CpCaiQncM <£n>rr) rffa p c l<* p ^ ^j e caT) 

CB - P& -h PC 
CB 1 - pc - PB 1 


So bg e^. (T) _ 


Pt3 + PC 


PB 


pc 


LUrng MetAD Ccvtte.tQ'Ti Sj<jr\ 

PB: -U, PB- +V 

-So <j^7rtrry^x KrC_ - 


PB / P G> 

C onve n 4 -J cmA - 

c^nof PC — +R 


U 


R 


— M 


QC 


R. - V 

U V H* VR - 

VR -+ UR =. 


V 

-UR -t- UV 
ZLlAV 



c^vidUn^ bofh Sides lbg UVR 5 we. jd - 

VR ^ l\ R - 2 -U V 

U UR UVR Uv R 


J_ + X _ _2_ 
U V R 


1 

-f_k 

- 1 

U 

V 
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- _ Concave Mirra/ 

Obicct L... 

° _ Position 5iz.e _ Nature 

1.1 oj' °o oa focuA Poird PjlgJ 


5. b^JtooexU) b-ed c^-e-ojr\ . . i i ^ , 

oo and C F qnd C ckmmisW RW- 


3. od* c 

> b-€_lu>€Jir\ 
C- cmd F 

5. cd- F 


at c 

c cond c’O 




-Scnrrv^ 

Ma^niji'eol 

Incte-Jenetl^ 


Pl_££*i 

Re_cd 

Re_al 


Orientation. 

Inv^iied 

Xnveded 

Xr^vedec} 

X-rwed^d 

Tywed^d 


b^JvjejLT) 

F Qv\d P 

on o-Hmh. 
SicU, oj- Mirror 

Lajxge, 


VJV-tuoJ 

£rech 


Convex Mirren 


Object 

Iwn^t 

Orientation, 

Position 

£»z.e 

Nature 

D 

oJr oo 

ckJ FocuA 

poirrf 

Vrvt uaj 

£re_cb 

B 

bdtcAjejU) 
co chnd G 

h>-zJt~u^-ejU) 

P °md F 

cLa miniskirjl 

V} r b ucvl 

E^ect* 
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Linear Ma-Anif-icajbion of a. .SpXeAicAj M>Vror - 

L-irviA^ rncxQirufreodxenT) enf Spnopiu rn<xsjr)\4\coJtior) 
OjJj c\ sph^Mccd mirror uJ fi^z. rocho cp S$h~ ofr jtuz. 

Imc^e. formed bcj> -fhjL mirror Hvc_ sizo, o£ -hhL otdjeef. 

T{ Ju vepAjLAent-ed by m. 


^ _ s;-z^ ofc LMO^e. (I) 

aV 

Siz_c_ c>^ object CO) 

a a 


kj€_ OMume +Kcor 
M&pjniji'c cett enn (jnr\') 


cULcoaxp 


I iaj -f-Ve 

vj J " % ^ 

Lry->opjQ_ ic, ev-€of 3 jtt. k/i)I b-e, ruz^oshv^ 

uoWjzjd I oU vuyYxri v-G. (_ Li€, iwa^e ls, LmveM'col ). 

For ho'f'h C&n Cav-e Cvrd vex rW\rroir e_ KnoU] ihoj- 


A E>‘ 

- PB 1 

AG, 

-* 

PQ 


-£■0 Crv^e_ ojj Comcav^e, m ) rmr ^ ujdz-n hmcK^e, fv-s-medi 
J~A i reed 5 oa /SKoocrr? nn jppuAjt . 

ds>i-*icj yuz-at) CciAste&i Q *1 S i<jn C ton vs rub OnfLi _ 


A 

G> = 

- I , 

AG - +0 

PE , 1 - 

-V , 

pe> = -u 

/ 

- I 

- “V 

V 


O 

-o 

U 

/ 

m 

- - I 

- V 



0 

u 

-Sc 

> hxAje, 

rn Ju 

ruz^cxM yx 


m r 

I - 

-V 



0 

u 



7T\je_ po^j+Lve or 'neyocfiVe- o-jj m Ja oUde^rruruLdi 

^rom rive_ o£- ° I/o . 
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UjkjLYi ^ Vi virVucU CU> Akot/&vi m -A'atjrd 

'H^Jun, UAnnfr rxe>o VVuAjbeAiQ-n £)cpn Co-o v€ -vuh crrU - ^ ^ 


A a' - +i , AS - + o 


ps = + v , pa = -u 

J ! i 

rvi - AS = PS 

A& PQ 

ir-j e <^Rj- — 

m = JL = -V 

o -u 

L _ y- 1 

So na JV poi-’i4i ve., 





✓ / 
✓ 

/ 

s 


IV) Qcajjz- cjj- Ccnov-e.*. miTVOT <AA Aitot^r) /to -AVu^e_ 
wVim^. ruej/O Cov/ti-e^iQn C^merdncrcoA — ^ ^ 

a’g!=-h,ag»=+o e 


pG> — -+ V 


pa = -u 


m ~ i = ■+■ v/ 

o zur 


rY) r I 

r - V 

0 

U 


\ A *• 

fv 


r >^p 


i ' 

- 1 _J_ 

B' F 


So Yn V4 poAihve.- \ 

Noie. - 

C> ) iA)ko>o nq > 1 , inncxjje- formed Jj> enJaA^eol • 

(ji ■) LoIa^uo <V| <! 1 7 frvia^gc ^OTmoeol Vi cVtrrimiskiLot- 

Ciii) l^jk^ri no uA positive , rmage mui-f be. erecb (t-e. t/iv-fmi} 

(j v ") ookjt^n m JU negative , z.mage muA-fc be. VveU-eol Ci-«. heaI) 

(v ■) Xo v CctAe. ok Q CorjCqve m'nnrdr, mc^m\ jjcccti cm may be 
poAi-iive oy negative. 5 buV iY) Ca£e. Cemsnz/-, miYroY j 
ma^ni^cattcrn l.s positive cmiy* 
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PrAciicoJ AppKcojfions oj- .SphcriccG Mirrors- 

A CotivtX mirror Ju, KA^eol Oa <G ~ro^-ecAor m 

StvejeA Lamps - An s c\ ,v£*aujH , -HK«_ AApkA -^rtnm AkcL- 
Lcpnop cXIv-eA-geA 0VM- q. Lccxge- OXc-CCL 

0 i 3 A Ccno ve_x mirror ud i^-eol ox a cLt'ly caa mirror 

LY) dJU vekxcJeA Xx kjL CoaA cmd s Cooler -eAc. ^ |d/ 
Xcroki'm' c’vX -Hve_ *tra o3r -t~k£_ r-ecuu ok -Hojz_ veXici^- 

Suck a Tnirroy V\£>u^, c\ much <^S\cAjl^_ -^cld <3-^ viO'O OA 
CempooLol dx> cx pla-vue. moiVTor or c\ concave. mirror. 
TTvjc rmcrsjCA ^yrrvz-cl cxajl Arn £ \JUU/L. Omd cajlcA • 

Cjm J) A Comcave Tmlmror do axed cut> a re^ccXor in search 
AWidts ? kcacl JLi^kls rnd-far vekxcJex ; telescope. ^ Solco^ 
CboKdAA eJ-c. ^ 

G v ) A Concave mirror Ja also ixxecJ cu a a having mirror 
Cnr mcxXc, <-cp mirror a/> XI Can |orm eAecA anal nna^n'ij-'ieA 
imoyj^e. • 


Ayi object Xa pjpiccoj 18 Cm. in ^rmX oA a noivror. 
ce>s & X4 ike. imdtje- dA ^orm-eol cut 4* Cm. -fo IrKe, TnftWk 
a ,o\' qP mirror^ CculcuJaAe- X_As -foc&J JUr&\V\ • Xs 4ke_ 

mirror Convex or eencave ? XA^dke. natxAe. 

oj^ +K«_ im^e. f (Cskod ~U Ak^ raoXiuA o-fc CuavojKuw^ 
Ake- mirror ? 

_Si' Here U - - J8 Cm ■ , V - U on . 




- J_ 

v 


— 5-1M Cm 


/}_s 'jocsxX Jbun^ty) Xx poA/ -inve. 7 Ike ml r ro r mux, A be Convex 
7 Tv 2_ imc^e virtual ? erect omd smaller in .sire.. 


Als o 


R ^ 2. j- 


2^*14 ^ 10-2.8 Cm - 
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A Smccif Cardie. 2^ Cro im g» r^a .^ -U placed 2.7 crn- 

^i-f\ brzwtd ojk C CcmCpve. mlvroY oj^ tc*jpIauA> ojc Ci*AVQjfu\e. 

3t> x.m) - At td&'kayKJ? < fcnrrn fKc_ rn/mrov 3 H 0 UA 0 I G 

3 Cr-cj 2 .t 7 be. pin olc| 1 >7 enroll, "tD *ec3 v-e- <7 sbmp im&jC ? 
JDeAcriWe. 4-Ke T»aiu* l £_ 6 t} 3 Siz^c -fkje. ityicko ^ . 1^- d"kjc 

Cct-odle is moved cJeso^. -£t> -fke. no/bror ; l^cotsO ouoidd hhiC 

Screen h&vc -ft> be. nooved ? 

Si'xjl o^ Ccnndle. C 0 ) - '2-'S'Cmm ? M - -2.7 cm. 

/ - A/^. ~ —18 cm- 




/Re - 36 cm , 

J_ 4 X -- _i 

U. V j 


A- = _i_ cL 

V -/s 2.7 


-X 

STL) 


_i_ = X - J- 

v J u 

cj-y- V ~ " 54 cm 


s. o -Hoc 
mi rroY 
1 


SCY-CCY7 3IvDwJtol be. pl^CCol cU - 54 Cm. -^Tdvv\ -fKc 
<3m the. 3qryic. sicbo ct6 -Hoe. objeeb • 

Za siscc oj^ [mo^c c\/> -Ho_c_ imc^c ^2. tcdJ _ 

Z _ -v - v 


m - - 


o 


-u 


- I - C- SC) ) 


u 


2_ 


2S 


M1 n u3 6 j 


r 


c-2.7) 

>r)AuCcdteJ> Hncd 




I - 


5 Cm- 


irvjctjje. 


oci in . 


!/v>kcn -hKc. C<7-nc4U_ X mov'ccl cio^ox "ho mirvtJ'Tj 
-fKc soreem hp\A> do he moved a iAj<xy -jfppm dKe. mi vtdy • 
Ho iaJ-cvcV cokjin) Cc^v-idXc ccb a. c^aM^-ocsl. Le-vi fbao 
12, Cm dhremo -hKe. mirror ^ [rioo^e. 4-cnrrrieol cooujd be vir+uaj 
amol sor-ecn xa nod rer^tbrecr, aA dKe virduod J ma^-C. 
com nod be. dedoen <m the. screen- 


Use, 

C.GA^ 


- 3^0 




3 

3 

3 

3 

3 

3 

3 

3 

3 




O 


*Hoc mjmroTr -^vAodbior» J|-o -sKoeo +K«Jh - 
(e?} Ar\ ol^jecJ- plciCizXI bclwech J 1 Q-ndj - 2 __f ojj- cl 
C o nCoiV/e mnirrOV pvDduccS ol re^vJl b^cmd 7-d- 

Cb ”) A- Com vex: mirtor cdwft^A ^vooluctA < 3 . virhu.cd 
LVicdcpe-nedemh o-^ f-Kjc LocpcGom o-^ bKtf_ ©bjech - 
(c ") An c>l3 Cc: h plocabl beJh&Gun -tK jz_ pole e*no) 'focuA, o^ 
C-otocqvC miTVOV p^rodacjtfc Ol Vir-tucJ 4- enfah^-ed image. 


3 

3 

3 

3 

3 

3 

) 

) 

3 

3 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


43 




O *) ftrr miyn)Y 

for CjC anCc=iv'e_ nrvViYTro'r f < O 


JL ^ jL + _1_ 

S V + u 

onricj U < D 


1 


W£T,C * -Ft 


_ _1__1_ 

V )U| V 

K)K^iX- 1-2-jf | > Ju | 7 ] f 1 

^ -V <£ > 


_b- _ _±_ — 

' \ / fill 


l Ml If! 


=> V < o 

He .vice /m<a-g-e, forms* on -H^e— 
obj-ecjF L-e_. Y~es=U im^e. forms*. 

AUo |o_f J > 1 U I > If 1 


Dr 


sSioG. ouj> -HrcrJ- if 

1 


Ufi ^ ]u~f < 


/*! 


V 

I 

H A 

L _ 1 

Ml )F) 

< o 

- i < i 

Ufl lv 1 

< D 

=> 

H-ertoe. irr)(X^e^ forma 

°k °y cc ^* 

k>-e^onoI 

"2-;f on 

C^O 'ft )r Ceonve.,*: mirror f > O 

and 

s o FKoob -j- •=• 

1_ - JL 
v mi 

=> 


v > -]x^I 


1 = JL_ + A_ 

~ cf 1U1 


for f cnno/ ]u | ^Tb be_ poisj-five 


> o 


Hen Cji_ 


V > O 


H-evnce_ °\ Vi’vtu.cvf iVocxge, o bjecJ- fcarm -> 

(S 3 Fov Con Cswe. nnirroY f- < o U <. o 

H-eyiCz. b v mirror fbrmuJq -_L_ = _i_ _ J- _ 

d J If] V luj 

=> 


V 


1 


If) 

H-e^ 1 Li J < | J- l 

=> 


V >0 


5d '4"V\oof 
err 


> 


mi ' ui 

V > D 

hc^e. -H^e- itno^e. J-k for-nru^j^ cm F(HS of nn’i'rrDV 
L-& • \y v.v -t uoj irrv<=^e^-. 

1 ^ 1 


A f 


L 1 1 _ J 

so VT T&l mi 


im i 


J 

> x 


IV I 


mi 


1 M ! 

=> ^ > 1 
Hdodgl. enJov^_Q-e_of * 
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refraction 


lAjk&Yi Cl ho&sr-) ok Li^kf 'hfav-ddlin^ \m oru_ 

"brc!mA p ojultlX yyu.cij.urY] JcjLLL crr\ qnoX'mnX pa AHvt mecLurr), 

a. oojdr o-j^ J JfliAf 9 <Xs r^kd-€_o| bc,c>c irdp +W 4yi rz-tr 
nrutoLunn omd SrhuL. ^V-est ©p JU^l^ck emtesrs. ion -to 44vi_ o+K^i_ 
medturrv 7Tve_ oU.-ifecditrr\ o-jy*' cnn o ^ an obli^uejy 

mclde-rup 'Cckxj c^jr Jj^MX -+kod -erdeAZ -dKe cdkeA- rasid^urr) 
chciTi46i oJr 'fbc_ i vditpjba ex. cd X^ro 'r^UcCiQ • TT-vGZ phenomena 




Glass 


% 



' R 

Rc^racEive I*ndc_x - 

TKjs- roefio o"^ -spend oj^ JU^ixjt in vacuum / ctfr 
do> -f-kjp speed cd di9jdd inn dke rnedturn Xa CaJied 
re-jjrac-fi ve index c.-^) °f) ^ ^ediurn- 

__ s p-end nn Vacuum/ctiy (d) 

Spend in +Kjc_ rn-edium Cv) 

hG k<z>n dAe JdpKt pctA-seJ. drirrn cnn^_ rruzcLi um 1 do 
nnodHx^ medium) 2_ -Hoc nepmcdi ve_ Imdxx o-^- rrmoLium z 
(Aji+h nezpecd do medium l J .a co/b-Hen qz> i id- 2 _ omd td 
GeUxd reJadive. ve-fpracdive index* 


V' 2 __ — V| __ S p-eed o U<frkh ir) medWt 1 


• 2 - — 


e j V| Mz_ speed Xi'^ld m medium z 


"* A- medium cenVd kJi&Uju^ neyhracdive. inctix ^ scud 
do be, opjfi'ccxJXp cUn&en^ Go-mpaddd -fo -tKe. medium 
Kri-Hn LoooCV- reamedive. mde_x. 
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+ RsLbncJ i vG- oU Q •cKckA^ef^J^S'Hc pirvpeJd^j- o-fo 

-fiv^y wi^dliuryi i/oRose \r<x)mu djopendA upon rlajxth^- 

°fj r> ^ Qj ^' e ^ J0 ^ °~!) 'kkjL. ~oyi&cU urY) cvriol tk£_ CAoIdy or 

Latv)^ Refract ion - 

(j ) lORLoeve^. JU<rk± jpnr^n cmt rnjLctiunn Jv Qno+hop, 

'irWjt- -jpresjujtnc y ojj JU^kct anc\ phoA-e_ JUjAd do not 

change- • Howei/e^ -tRe. -veJocd-Kj o-J^ °nnol 4K^ 

CAja\r-€j-er\^fh JL/^iKir ctcmge-- 

flOYMQL 


tY\) TKje_ \y\c\cUjrJc y~clxj ^ tKe TC-hra cteo! y"cu 7 and /)oymqL 
■&D tRe_ infeJidaCJ^ <=dt dt&Jt- poirtr oinCJciznCsz^ 5 oit X<£, 
1*0 -ttyx. sqytv€_ p !qy\<2_ ■ 


On) TRe_ product ojr refrctoHve indue and siruc oj^an^bc 
ok l-odck^a / redVn extern out a point in a medium 
ter coy^tci-nt- ^ 


JU Si-nd = Con^fomi 


yi— 1 I S i o L] c _A4 i m L^j 


t 


cm 


ol 


o/ 


U | — u 


M|S|'At 

- yU^SinT 

>u*. _ 

^inL _ ip 

M, 

Sirt Y 


Koljt*u2_ 1 M' 1 _ Ju r'ejvrxc-fi v/e itictex rrucUum 2. t^n-Ho re&jzedh 
tv rrvtdUurn 2. 

~k TRbL Laco La qJso cnUUd .Snell/S Lato- 


rg^ Fbr -fKx. s^me voJLujl. an^te. i-nclolunce,^ fkt, 

o£ Y&fioiCdri or\ )n -tfn-ee, rnexMc* A T e> and C arc. 
/s' , xs*® Pno| 3T° ro&peaiivehj • To c-o/uch mtctiyrn t^vuJd 
•the. velocity dgkdr be. -rn ini munn ? 

;5JLL* pVtirvn swell ] s LoiU> - >u = s,>in f = c 


•smir 


-> v c* s in r 


<fvrr oj Yen L 

Hencx vetoed *bj o-^ td^Kt Lus no'inimun in meddum 
<aA> onn^fe. o-fo rejrAdiDn is mirvirn uon (_i.s* D ) • 
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Refraction -tfvrou^k a recfang uJoa. Glass Slab 


AS s|nb. 

!U Aft 
cl ZYJ . 


Tkje^ re^mct-ecl rcuy Lr^ ^oJls. crn Jqc£- cd och /I2. 

£Vrto| ern£A,g£A ou^ cxJoyyj MN cvl Z_Y^- 


ii ■ 


air (m«) 


GLASS(Mg) 




l/ M 


AIR (H a ) 


i «2 


In #01 to*?. °\ Yare-f rnecUufr) Jto a of-en^etr 

rnedUmr)} -thir fail &enc\s> touioAcjs* i-k 2 _ norrmaj omd tn. 
ociir)^ l^pnrrr) a ^cttn^-eJL 'to A v^ure>i, rrmcUuff), Wve_ ycixj 
avoaAj -jjrorn -fhe. normal 

Appling. snelL'-S Lqiaj cop l — 

1 

/Ma Sno L| ~ S/rj JTj 

S|-Y1111 ^ Xs T^IuI I _-L © 


sm r. 


>Mq 


cuppL^irfCj. smelt's Lqi*j oJr M - 

^ SiV7^ - ^ ~ ~® 

K AcccroUn^ Id +A-£_ p/JndpI^. 0^ n-eve^ibiXl'K^ ojy Ligll 
uoki^n A'-naJ pajH\ 0 ^ A rcoy o-jj Uokf ^jj+£4. any number e>£p 
reftech'an4 omol repra.cA J \(rr^ 3 Ga reA/Wied 5 -Hv-e. ircx^ relrncx-' 
c-ts! evtHre. poilh* ' 
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l/0£_ Know that 


1 

SjUa 


H-e-n c£- -hsvrr) -es^ - (2) (£* ) we - 


SlY) H 
sin V. 


— ^122 ^ a— 

S | Y1 t 2_ 


© 


F~2rcmr) ~ J_^7 

H<-T) UL. -jp rpvr)- -e^ (sT) - 


to- = r, 


So S )'-o ~ SnnT| 


SL i.nr\ Tx ~ S l~n L | 


or 


V, - t, 


jf. nenci- 4 -Kj 2_ e.rna^emf£ Toocy MAJ poJ^ciJJjJ 4o -41A© 

iVicJtdiZ-A^ T'o^j K L- 

Ex.prc fry LoCtercJ ctt^p^oonncrd- — 

fnrcnrn M, cr>) t-D M N l tt) Kl product^ 

So +Kje_ Lo^te^xoJ ot^ptacjzjnr\izx\d- ~tKe_ urcx-kj cnr) pc\ASi mg 

■Hys-d ia^ 4 ~\ 'f-hjt_ pcu^^vJJLeJ S\<=vJo — MN 1 

t-C-4 - Z-AALN 1 = & = ol-eAT)oct(.‘ cnO O-n -^ivSrt" Ve Cjhi CttH - 


rr-o Zl L-M N 


Xnr\ a ll!m 


«S t nn & ~ 


Mn) - l_n-\ sim\& 


M N) 


- © 


A os r*| —» i— ^-* 

l_ M 


L_M ■= LL 

Coat, 


~b 

GsAir, 


60 Kj^Aj© ~t - L- l! - t/ucKne-^-S cpAAs Sjc\t> 

So anno -<2-^ • £0 * v ' £ ' — rs\ N 1 - ^ ^ sin& 


MM 


I - *fc SiK7 C *-1 — f| ) 


Cosr, 


TKaA AS -Hv*_ expreWicro -^tn«r Lovte^AJl ol^p\c\vuntY\Jc, 

t-ooheSAJ oUsplq cjLme«rt JLA pmopxasd-i cnOoJl =h> -tKi_ t'h^ictorvMcS 
(_-t } ° ^ "tKx -S./c>Ud cjvvci arr\GjAjL- ojj ir)cdc/e.yxjz- 6j . 
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Real -Dep+h and (X^pajunf .Dep-Hv of- a Tank 

A KtcdeA. 'fcmK ^xpjseoiAi. \s-^> oL <lsj^> 'bkoim oohcd - 
Jcf acfucJXy Xl . TTvx-a GA oiuutL -to re-^raoH trrt Utg-GX 

JPVdoJ^- 

“' * pcAS. O J-A Q_ pen-rc^ object c^T °i~n aeduen) 

dU_^> _ fh oft Ldouo +K^_ ^uA.|aLiL o-^- UjcoboA- XY m A -fcxnK. 


t V\ apparent 

actual V\ depth 

depth VL J :. 

• > _l_I___ ':' 


i \ i 

APPARENT 

d s/\ ® 

DEPTH (y) 

•T f A—1 

,7/ii 

X 

REAL DEPTH (x) 

I "jf N' 


ft if coy i-ncudjbrxfr on XY ^ T)orrnodly cUcnO^ 

oA pc\Aie^ AtVcU^d/vb o/ 3 a‘- 

Ano-tKt^. ro<_Y ^ -iugdrG - -^prrrnn o m cioLmi" 

/ L cno XY? Colony 0 Eb cJevioJo* Qt/o<xy jyr^nrn Xbjz~ norrfYxX. 
X-h JA re^rrot^-etd v o-ch Z_ Y ojlom^ e>c • On p-yoducjirvi betdo, 
BC rrvefijhs ^ oA oA X - TVuJxJt-jfK'ZL X -A -fKje_ v'ivHt<=\l! image, 

o * C seenn dbroi/v^rU. o c*_ppe^\nA 04- 1) - 

TKx>u2_^DTr-e d/ep4B — A 31 ^L_e^i 4 -korn oa) 

/_ Aoe, - Z_ 0 & Nl' =. L wol Z- ^IB = /_N8C - Y 

In A OA& S m L - - - ft— - 

os 

A lAft Srn r - A& 

x& 

Xhs -Mj2_ is 'tttveJLUmq -^insnrr] deni&v mccLiurr) Crocker) 

do YreireV mediorn ( our). ^ 


do Y<aire^ medi urn (_cur 3- 

«vU w = -£i3] 


i-o r 

»-r> L 


A0> x 0£> 


S»-r» C JIG, /VGb ^X<2> 

KiVuer? <^it AmoXl 1 ? fi jA close- do A . So 

- YAcd otep+h 
:LA cop pctwind cdje-ptK 
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r 


^ov cuV water - A-/3 

<^_ppe>uen^ oL<_p-Hn ©rxl/y /_2 lYHp 

o-j 1 - +Kje_ ‘tonof^ w>ccb€-A- V H/ 


1A = 1 o A 

bjy -fK*— r^j?J cLcp-th 


TotoJ Xnteyno-l Rejection 

^oppose Gtq mfe^OCC- xy Se^cxhCKX-zS a. roAJtV 

rri^cllu'ro (o t ) aiA ^oirr) c\ ctjAnx&r rTqe.cUu*T 0=0 -S^ 



O Ja <R per! nreh jnn 'fKjL dealer meo^B*r)* 

A tolaj d<L Jiipytrdr cS'ftAA^i , n c | <hsu*-r} o annd iindtXtrvh mormcdUf 
aJcrn^ 'oA^oYi^xy poj^^cr ^xtred^ht edenyj. AQ>. 

ATiO'H^A- '(pPty iricJcLsurch edema cA , cWe^riaJ-eA. ai/uccy ^rennrj 

rtoYnnaJ orr)d -cA re^roefco) eiJoxtg Ai jE»| - cJeaxty °fr . . L 

r^ej-tra. eti cro vjLa -Hvonn -Hvc oong4^„ mcto/evic^ oimo/ /.i 

iV)creaAe5> uui-fk iTicreaAe. m +Ke_ ompjje- tnaoUpa - 

PotT pc^sj+icujcvt. voJux o-^ l = c ? +kx- cri+iccU qir^Je-_, 
<Hyg ?v\c^o(jLrtt’ ropy o^2_ TT-epfracded <*X LX - 3o* c*v-\o\ 

c*\j8~r\cj J-i\o \'T\fej i j^c\cjL.j ckXo-»"\^ A ^£>2. • 

to VvC^T) L > C- <P\A 'f'KjZ. jVl CAcL^JTC^ ~i"CULf 0/^3, ^ 

t'kje- y-ooy goei cdomq A 3 B^ , aA iA XeM^eat^eA '^r^n 

\ yrd-eJ^CK G 2 _ XV- TTUx U pK^no menoY) J<A C oJJLiX Toted IrxtoinaJj 
(Lpj'le.cX) enn - 

Tot<xi TYd~e^r)c>J Re^/ec-hcnr) - 

Jl-t ~La TWjz- pKorn o iPOG'OO'n Y'-€pj'(-e c-H(nr\ o 

c* rYULcULtTPn <?hn irvterjacr ojj -HvcA cJ-ervAeT 

rn^_cUu-PO c*Tno| c\ TGveA rnx_dLiM'«l* 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 







UbardGuru 


50 


EiSCTuh'oJ Co»ndU+iOTrv4 +o+aJ InfefcmJ ReA-fecfi Cnn — 


pi ) LJ cjA^d sdouj cl -hrc\\rej -j~rcnrr\ c\ ofenic^. Yrmcb, um 4t) 
a raAiA mecU u m. 

0 » ) /WaqM-^- e>-^ lYiciclimOL i^O ci€r)seA. noecG urn Akx)wJo| 

fc>e_- -f-Kci'n o-i-fiCcO Qrn^-le. Jtdtt -H've_ p^MY" 

oj- noC-dliot nn Cottc^ci c 4 *- 

Cvi'HcclI Ansde - CC) - 


-^-—-- 

TKjl cmg^-e_ o-f inaol^c^ m 4-K*- oiewseA. mediwry) 
C©Y^r-eipcrnoUng Ad tokAch q- ng4e e>-^ rejVctcfi’enn in AKjzl- 
tPxAgA- no'ejcUur^ L-S go" , CoJUU_c4 C-d-HCxxJ cvn°j-k -jW~ 

•fK*. pejr m^oUu'nn Vn Ceird^cd- 

I+- dt> Fepr-^eincfeol t>H 'c* c=rool -dKs. vnJuje_ ol-epe-inch. 
cnr\ -H~e- Y^od-uS4_ oj^ rne cUumr) }m Comdeief. 

RelcCtitfv> Refractive index ^ CriticeJ Ang^e 

u^kavA L-C ? r=9o° 

/Vfpi^ing. SrueJU'-i. Laio «X At , >UbS,jr\C. - A4 q Sjm 9 o 

A4 b ~ 

XU SlV)C 


a M b = 


Smc 


<3. - TpCtAfiA- 

h> - olew^e 


As JU oU-pcnols cno AicyreJe^pHo AK^aa^cqts Cnbic_aJ 
amcple. ^crY "Nxc. Seenoe_ pcuY o jj medium nn Coryza dir will 
be. c^Aj^eJU-Yvb ^err C©!otS* 

A ppjLi c cdjdins of Tota-I Xnte_vncc| Reflection 
CO The bri llinnce, oj- oU'nrnonoi - 

Tho bAjllicyioat of oUcimond dA ottu.. dx> Ao-hx) 

In^eJtooJ, re-fle.cticrn XijWt • JJ ■fo'f oLtQmonol x4 2*M2., 

5© AK°d" CViAlCoJ Onrv^U- ^dy <dxc\-tvyo r\d OANT \Y^€Afc\C_s_ 04 

Cajcidcd' ed -htvyn a i / s • ,0 

0 V/ b - 1 / S,Y1C1 ^ ag.iy 
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cri+iccU qr^le-CO 


bU ' ' AirX 

tTrvt-MncjJ reJleohVns 



Diamond 


TKjz_ c^xomoTH ol Cixt -SvUU+oJbI-1 io b< 

erct-^Mn oq r \We_ ^Oqmor)ol -^td r/) ciW jaJUU oJr 4 y\ < * r) % - 

Qtecd^ ^ fV\ar\ 2q* H°- TRcsje^onre_ Ju~ s>njjcrs inouUJiple -h)X4 
TTrvt-eAjn^J refleciicrrts och ^aAjoua ^aoeA cvnd remain ixjjfkim 
-ftae. cdjQmoricl cnncf cIoqa no t CormjL ood- HenuL -the_ cUotwowci 
^pciAkfe^- 

(20 Mimcje.- 

Mim0e- ks Q-n Cijs^iCcJ vILu^lCjv) coK^^h 
OCCUM U&JjoJLUs i to cfeieAk On hurt .sumnoeA. <=\<=kxjlL • TR^ 
olc^e_oks _Suclo °v "kr^z- a_^>jp^a^A _Ao l^e irwe^eol ct* ijy 

"Hxe ;J> crn -fAx hcf-nK °jp <3. jxnncj UJodeJ^ > 

O'O Q- Ho~t AUmmGA c\ouLj 2 +-emi p^AocfoA_x_ ojj air 
neA^- -fAu_ ia4^q{X ofe erXArfl^) Ja motxiwur^l. 7"Ae__ 
i_c*yeA4> Op cxjy qrt%c^UQjJuf ©/£ c reauG'-ng 4 <^P c ^-XKVzjl. 

J\tJuLknre citn&',-ku ornd! tr-eysrnefiVe 'rrtcJ-e-K ^ cur- '4*is- oy\ 

mcrGLCLSm^p £>U^ktl^p t*j i-Ho cUoqyc -Ha^_ suh^^qce- o^ 
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A r.cty ojr Jbcyi^t dpmrn HrJL ;fop O °j) (X tfe^ 

jprenrn d-erAeA, -ft) u rarer mecUurr) heroUm*? ^SucceiA\v-e)<j 

-'Qoxcry -jirerrr) noYrnoJ • ^ 

At a pajrJi cuJqa. layer 3 ujKiio On<pie jncicknuL 

_ X /~i sx x J—O 0 ^ . ^-v J—^yN y*. L -4 ri! 1 /T/V> O I f t y^. /I 


rccy reqc^i^ +i/\x_ ob^VM. cucrog /ft ^ ^ 

Cotton, -jpro-r-y-) 32 ^ -H'v£_ rvo/ r~rO~>r Lrncxpe_^ o p o. 

T^xjUiA. iny/oJt-ed rr>oo_^€_ o4j- jy^efo Qf^-QjNA 
/ropr-eAiicr^ op r-eplzc-bl crY] prtnrn <x pond O-fo xJoctcA. 

( 2 > 3 "Totally Ye.f lectin^ glass. psusm>% - 

TTjLA^- OA-£_ CrYlc^Ird pAaSms. lADkyich 

^tixAri *Hac. JjpUd -Havt>u 0 ^\ Bo* o-r jg o’ • T^jlx^ oajx bcu^d 
or\ -Hog- pAenomercrr) op 'fo'hcd Irrdexncxj redp!eeh o-n op 

v yU j=br otaAA J-A l-S So fWodb Cxi herd an pie -for 
rJcxAA - odh, iyxh&dpcjL. oLa UQ-° ■ IVo 'h)-taJ-lj replecJin^ 
%AcoVS p^sms y o.^pAe ol hncicUnctL Jj> rrc^cU- 4-S°- U 
^Cokx'ch uA ffn-ecdA. Hojl C -A#Cod QrOffle. op 

pjaA>A- cuA )~yxMrAxja ul ■ Hen ex. Her Jo.°yi/d~ ScdfeAA "tofaj 
\nte^r)cJ( rep-e etienn . 


A 


45°x; 


A_.__ X45 

t.Z--Zh 


_ 4 ^>T 


C 


12 ? 

i->-£ 


\ i X 

- 


A' t+ 

e 


(iO OpticaJ FihtrS - 

<^pJh N CoJ -p'beAA cem^dAt o^- seA/e^^J ^oui^ndj. 
ok veAjjj lcr]Q 3Vne QujtoU'ty fibeAA o-f a_/<s\AS or Quwrtr, 

TUu_ dtarnet&L oic Z-dob ■fib-e/^ uA 0jr -Htc OrcLtA- bjy lo^Cm 

ux-Ht re-jpae-f-ive LuideK op ryiccfauccl op thjc order o^ i-S. 
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TX^e. Cl b-ChA c KAjz_ Coojf-cof usi'Hn Q. dUu vn 
nocU'^uoJ o/f (ovoev. xe^rAoftVe index +ke_ ordCv. o^-i'4a. 


Protective 

cover 


Cladding 


Core 




La^M" f^c’iole-ai^ on o^rue. eoc>l ob yAjz_ be^ 
a. SonaJJ cmqte. errbeA-S dAc. b<zA_ re^ncffon and. 

t 'A'nd&i^oe^ r-epeccfecf -fated irdesixicJ feU^cdicnns Insicbo 

J-Wjz_ • T-t fat-ncilIy ComneA oufa "XKx. ad dlac_, 

O-f'K&A. «nc4 , JZ-vC-n “ ik -five- ^1 be4. d-4 beno/ on •/w-»s^/eo/ ;n 
o-nw’ ybxw- 1 da\jL ^aA odmOS^b r *io Loss, 

'fh>'YV\j^d\ V^ve- S/oU<S dhjL -^pbeSt. 

AppUcatbenns ofo ojzbCoJ Fibers - 

Cl ) ObjlCod fajbeAA QAjl wA-eoj no bra-rvSmiss / enq Chnol 

YzcLpfacrn ^oj- eJeCrpfacfal £i^mcxJs by Cenvedi -H^jlot] 
■j^s/st lyi^z) Jd^id signals. 

fa. ) A bundle o 4 j opdiced dA CaJJjfa fadd pipe-* 

TKaA p)pe. Cqy/ fifariArr )it on /tnc^e. /Vence Ocf /s uAed 

c-O rncoUcoJ arnc) obfacoj examO/r)cdl emA o e-ven 
/Viacc&M’i ble. pads ojp PumnctY] booty*, qa> bo eridosc op^* 

C3» ) OpfiCoJ -p bcAA O^e. uA-col L"0 HbeJepKorxa cvnd 0'fK£A_ 
fa°f'^A>rn]-tiir\Q: C-cd>}eA> - £zc\ch fabeA^ Corn CaJxXxj opto 2.000 
't-e.l-e.phorvL meAA^-cA ifathoid nnuch Loss o-jy cnde-ribibpj - 
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5pKericcJI Re^rac-fmg Surfaces - 

A ftjrac-hryQ SuJ^jaoc tok^ch ^Wnod <*. pojd 

oj" Cc spkexe. ojp irqriZ pahJjrit re-jyrcicH nvsdeJilaJ 3i> CaXkd 

cl SpkjzJzA CoJ re^fr-acJiin^ Su/^ac£, 

T£Ic\jl QJxJL fwz> -ft^pe*. o-fo spbjuucaJ cejraC'H^^ Su/iJ^aA- 

(j) Convex £pKiA4CoJ vefrotefnn^ Suxjace - 

X+ -G Coin v-C-k 4 ^i/ooa0 A rarer mecG ‘um Side-* 

(ji ) Concav-e- spkt/*Jk-.oi 4 reJrPtoHrt^ - 

T-t JlA O-ncave. -{-dujcl^oLs 4Ke_ rove^ medium sio(e. 



Denser 
M 2 


^ fc 

jP~ 

PRINCIPAL 

J 

AXIS 

JL _ 

Y CONCAVE 

© 


Ixnpori^mi Terms - 

(j) Pale t p ) 

T^ue cerd're -s-pkiA-tcG re-^raohri^ -Su^rp\<uL. 
dcjXec^ pole,I P) • 

Cii) Cer>trc o/ curvaimre (. O- 

TTxjc C-evef-ire Gee. .Splwie, ol udKJcW -H^-e_ 

SpkeGcoJ re-^rac-fin^ -Su/^J-ace. JLa a pc^X ? X4 CcJJjlc\ +Ke_ 
C^v-u^jr-e. op COA^vocHtAX- C c 3 * 

(/V)) RaoLius oj- Cu/ls/ckA uhx. Ck)~ 

Rc^cLtUA cjj Hcjl Sp>hjzh£- o-fr uol^uch *Hp^_ SpKevtccLl 
re jra chi to su^Jacx Ja a pcod JL& CaJXeG Y'^.cUua oj^ 

CuXvccfujSz_ ; op Gee Surface. If repreA-eTrd-eol bp R* 


Q 

'3 

G 

G 

0 

G 

3 

0 

O 

0 

a 

9 

( : > 

a 

j 

# 

o 

0 

o 

0 

) 

0 

0 

) 

o 

0 

0 

0 

0 
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\ 

C 


(W) P reaped <%*[$ - 

I KpcvVSi^nc^ -hhvDu^K, -Hve, pole- Or><7 -f-he,. 
CL^YT^ire_ o-^ sp hj&JtCxx\ ve^Vctof-img Su^fadL , 

€Lx-femde_ol cnn eA+Ko>_ ^iole, CoJ/iol P^u-napoJ cm Aa . 

N/g to C<Qttesjp-n Si^o CftYwentjcig^ - 

p 1 3 /VII otvA-p^m cxA o0x&~ yr\Aa_£UA jzjdI j^nr^r) -pK-^ pole_ 
O-p *B\x 2- Sp tj2AM^-oJ Te-^racJi'yTg Suj^JacJL • 

(p2_ ■) 7~k p rrixCcX UA^ol /to c/ZlirecA Cnn ojr 

LTlCioUric^ GAjG -tcJ<JLn CKj> pa^> i-trive. onnoj 

oA^+^-nCil^ rrbt&AUAi^ol m cx cA^C-ficnn oppo-si^ "to 
•tKc_ dUv-ecAicrn o-j^ irtcioU-noL A'giA -fcO=ui^o °vA 

rvz^ocfci Ke - 

^ssuYnp+ions - 

(l ”) TKiz_ object Co-rvAiAi'S enroly a pcrnnf Xauimg, cnn 

-tKfi, pAj-nc^pcJ aAs, SphlAJtC-cJl re.jjra oh’m g. 

i>U^-pxCJ2_ • 

(_n ) TOvjl £ A 3e '* 2 -^ u/ ^ °j> &pk*Aj cpJ re-^nciC^i-mg suaJcw 

SrnoXl. 

fii'O TKje_ mdotml <wd r-e^raoKpl rcpA m\aJ<^ small 

_—^V.® * ,. 7 .i-l^ r~>A »oO rJ n>dJ C\ X) S cs/n r H r \£- S^A-4aCX- • 


\CJ2_ <Xd 


•S o T'h.exjl' 


<OoOo) 


s;-o L 


• 

L 

S/n r 


r 
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Re.ffQciiO'n RortY -to Dejnse-Y Meotiu yy\ <aj t <x 

C©*nvex ^phOMCcU Retire - 

0 ) [ajI^o )rnc<sj^ is Real - 

L^t c\ spkOuCcU re^raetm^ ZuA/Joca_ XV 

a TArer medb'ufr) &f rejVacfiVe, i-ndtx M\ 
<bn7rf) a olon/. 5-eA_ roedkurr) ojr refract? ve \Y\dU( yU- 2 .. 
‘iSxppo^e 4Ko_ ^ua.Jqc£. .Ja " Convex foNA^ck rarer medium 
Z»JcU- • Ltd" P Le tke_ pol-eA 5 C be tke ce-eire cur/tjure 
and ft z PC be dke taoUma cuAvcrfu>jL • 


N'' 



4 rcw ok IdjM sfo/dunff <hwm 0 cmol mcicUnt 
normally an -Hie. SuAj^or Xy oJom% op paAd-eA ^trcuVkh 
V Ano-thj^ ray o-£ Jitykt feaotmf ori Xy Arts 
OA ad Z0 0A Yejracfz-d <'dor>g A2 ad b-enolimcp ^ 

dDtGas,cls "the normoj can. TKe turn rejectee! Tayd activity 
meet act 2 ? kj/ucH 05 r-eaj nmaje 0. 

Hrmrr) A ^ dram AM pc^y^encUcuici^, d-t> ox. 

, Z. A1M - P 


cro^iol 


Z_A0M = X 
Z-ACM - r 


/to e rfe^naj Gonode of a dnonjie 05 eyua] 
'ndennaJ opposite cvoaUes , fKux^ore tn A 


do Sara oj^ 
XAC 


I-r if3 
SinoilaAdy in A oac 


or r = V - / 3 > 

C = OC -+- 


© 


1 


o 

0 

:') 

O 

0 


0 

0 

0 

) 

0 

0 

0 

o 

0 

0 

0 
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Acco'ircpUr\^ sc-eJ 1 f s U*io - 

M\ 2> ,v > l - ^xsi'-n r 

M\ i ^ Orr\^U^ Oj^ Affncdi^j 

Usi^ng. e^j. .(7) u^e_ - 

C<*+ r) = At*. ( r- J 3 ) 

Ats Onocjjes c< , p> ar~icf T qac &mcdl so uj>) n^ 0=2 tan .0 

Ur-e.—■ — 


f AM_ ^ / AM __ 

^ iMO MC y - ^ l ~TTT - 


M C 


MC 


m: 


As. a±>eriuAj^ o-£ fKjc sbhuj^coJ su^fau. I s Small, am /s 
c/ose tu P. Thjz^LfoYC - 


MO P0 , MX ^2 PX 


>0 


» • 


At 


1 + TZ^) - 


po 

yO / d 2 _ 

Po“ ~pT 


MC ^ PC 

L _ J A 


PC 


p v 


r- — >M 


PC 


Ll-sivy^ rucco C^>vAAe^>)QTO -£i'<jpn ^o^ovewii'crrxX D t^o-e 
PO : - U - pi - XV/ , PC = P 



TKd JlA -fhjL. rcLPjoM v-eof r^JoJu'cm pt^v-e/crnr-iq reJVofCftcrri 
<hrcnrn raAM, cto olen^eA, mcoLtury') c^P a Ccmvelx spkc»Jcc 4 
V-cjvo oH Sua^chcc «• 
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(20 COkoo is ViHrweil- 

TKj 2_ peri ruf O^j-ec.f D ITT) -+iu-i CcvVe Xf’e^b CnO 

fi/ce p Ad ricu p°J> dxis close 0o -fh*. po)e_ of -five re-^mobriq 

SuaJaol - A v r D °y cf- XGkf oA stc<0Hm 'firorvi o svU|e>>A 

tfe^TrACrh on c<J- A*0 b-e_-nds -fo uDPAjpts fKc norrrvU cAni 
O oGf rojra cf cef cvlo-n^ Afi>. 

/boo+HfiJc TCUj Xtg-kjf op -fcdXlTnej novmo-Uy 
cm -Hoe T-e^ra cM a ^ suaJ-ocjc ■frauds. odoaa^ pc uncf^Gebl • 
TPvC r-C^TCXcf-eol rcu^S ArG> ornol ec *^0 n£>-ir mxcf QC+uaXly cvf 
CrAu per-tv-d" bocf X)pp£AA- At) Come -^nrm a pcriviJt X. TkuA X 
JLi ^ r Hve ViY'ftuxI imo^e. cr^ -fKe pen'rd bbj ecf O- 

N'"> 



>M| Sim L =1 yU, sir) r 


6-r 




M l L - JJ zT — 

_DtTC{ tA /VM pCApC~n cU C lvl<A9v At> 0 1 ^Wvol L-eX 

Z.A0M - A , Z. AIM = [2» cvaA Z. ACM r r 

I-n A QAC l - Y + a c in AX AC Y - T-\p 

ptAXtirg f-ke V^JuM d'fr i &mc\ r )y) in fc>e 0d_f_ 

A*i [if + <* ] =. JMo. O ■+ £ ] 

As «4c Aurmii ? UAm<j e ~ tane > gG— 


Q 

Q 

0 

a 

0 

0 

0 

o 

G 

0 

O 

o 

o 

3 

0 

0 

o 

0 

0 

0 

) 

o 

I) 

3 

) 

0 

3 
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Mi r 

AM 

_ Me 

+ 

AM “I 
MO J 

— M ~L- 

/HM 
_ MC 

-f 

am_ ~i 
MX J 

OY 

Mi 

rj- 

-+- 

1 1 

~ XX- i. 

ft . 

X 

5 "I 



{_ M C 


MO J 

L MC 

MI J 


-S uX Mm&JJ. ? M\ Jx Cloie_ -bo P 


^1 [j_ + — 

Lpc P o j 


M: 


[- 


OX 


C 


Ml _ Xl: 


PO 


PX 


PC pi J 
JU-2. - -Xi| 

PC 


U 


s'm^ rveJC Si^o CD^ve'rxhierrxA - 


PO - - u 


PI r -V 


PC = + R 


| __ xi 


- M- 


JX j 


- U. 


— v 


R. 


O Y 

— XX , 

+ X-2- 

— -44 t.— JX j 


u 

V 

PL 


Mo-te tKixt hKXi rcJccfctcnn i'i -Hox. Scnmc. <Xi ec^vAOofi cm , 
'I'rvOAge. |airyncd tX real. 

Rejv'pcX j on firvnn Rarc-r “to Denier mcdilifYt oJr 
Co^nccw/c Sphe^icAj Re^re<c-t\c»g Sco^fexce.- 

Let O k>e cr point object ) C MP r>Q cm -fKe_ 
pvrn cJrpctl qxis osh q. ^pK^uCcO TrejVdCff-o^ SiStr^cc XY 
Gokioh Co-nCQ\/c tDKjcovcLs 4Ke_ rarer 0 rvyjiAJum- 

A- rcoy 0 <P 3+AAti>ng ^smno o -S^JJe-rS 

r Q-'j^ccxcM err) e\t /P , fcxenefs, -f-OLOOLSids. -f"Ke_ no meet CAN onnei 
Ju re^Tctctec} oJcrvng. Arfc- 

AnotKcx. rcry ol op, ^cJXc’rp r?orrmiiy 

o>n the- re^ohVia, Surlfic\c£ siA^e^x no cLc-v-i^^AerriA annt 
pcxAAcA edd-ox PDA 

TRe_ tiAro re^rpcfeol toju& MQ> om<=l Pr> cXo not 
meet of emu pen-rd cm the. rivkr Aide bu&~ Mppe^j^, ^ -fo Conao 
Jnrcryri CX pen nt X cro hKo. Xoj<f •£ i etc • 7J\aj*x X -*-£> vn vtuaj 
irncxjj-z. o-fo fXjc point object o - 
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Xo A OAC , L - y - OC orr\d m A 1 AC r =Y - 
pudbHrvg '*rhjLA^ \tcx}ujla o|j L cmo| r m -fckje. reicottcno - 
/M| L yUi V* 

^ Ad, Or- « ) - CY -£>) 

As qti^leA omj^ /irnajj, using 9=* tan8 * we. — 

UU. r Ar/ G — -AM 1 _ n P A-M _ 1 

|_M C MO J ~ ^LMC MX J 

° 5 ' [rlc “ iqz ] 11 --^e] 

As M Xs d>os.e 4o P beeAuse_ o-^ <krr\QJU Rpe^fuAe - 


-U, J 

1 

_PC 

— . 

Ah] = 

^ f-L - J- 

L PC PX 

Cnr 

Xi"2_ 


JU , _ 

U-A -x- — X4 j 


PI 


po 

P O 

Uiimn >"U2-t/0 

ccosAesi’ctr^ 

Si9to ComverXi ctyv±> 

po - 

- u 


, PX ^ 

— V D PC~ 


H-2. 

_ M[ 

3 

1 

r» 

X 

f J 


— V 


-U 

-R 

cnr 

— 

JU 

\ _f yU-2. 

— /Hi- Ad i 



u 

V 

R 


XA W AW- ctciliredf reioobtor)- 
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Re^re»c*ttom Frorm denser -Po Rarer MeoUurrj 
0 ) At* a Com vex Apkt^ccM Sctvfctce - 

Ld P b-e_ po Xsl crnol C b-e, (Lerdp-e- 

exoSX<X^UA-£- oj- 0\ .SpKcM cod TTeJVovC^I V10 sui'Tj^cC XV- 
TKjLa ^ua_1q 02_ Oa Convex "h>tAjc\Kc^ dive Taw. rnccdu no and 
se^aA,cdteA a oleywer rmetiunn oj- re^vacide imdcx Alx jVono 
a rarer /nedUurr] oj rejrc idive metex Ai • cleady > M\ ■ 

✓ N 



Lejp o be a. pdrrp object lcudrvj. on dKc p^i-nappl 
qxlS -Hrc SpK£A^co4 s^lrfau- A Ycxy oj- ^ jj^kt GA sfar-faVg 
dnrno o meers Hoc. rcdqcdino SUA^acx. cxb A • On repqcp'on 
X-£ bends aajooj jirvrri -tR^ nowmaj CAM onod noorex cclon^. 

AnodKoA. Vcw ©£ JL&kt or f-aiXirX? normally o-n 
-tKe rcJraoHny suA^acl, yyoeX Urndjuy iecf <e©| odon^ pi. 

TRjl -Pajd rcjVacN_d ra^x AX onncl PX <^c>uoiXy 

naccp aJh x -> aoPJch Ox dbxAjp^We -pkc tCaJ trncA^e. o-^ 
'Hvl pcon\d objeoh 0- 

X-p £, And r OAC dHe omyltA o^ lycacUyiCJL c*Y)cJl Ye.jrQcJnor) 7 

•HmmA jprVrr) Sruill's, IqlO , Gr-C Kqv^ - 

or yM^_Oi-n i = M)$\nY 

As (. cvnd y cure AnmaM £o -Si’mt O i evne) S no r Y 


3 -d Ala l 

Ir A OAC, 

1m A IflC, 


A, r 

l - V- oc 
r = r+P 
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OV 


As L Cnod Y OJzJL /nooall So 

^ Mil - M x r 

Xr\ A o A c , 

X-^> A XAC, 


AJ-a-^Si-n i ~ M) sir) Y 

•SiVu & L c\Y)c) S/r) r =5; T 


l - r-oc 

r - p 

So -J-KoJ- AiaCV-c^) - JL|/ lr-f|2>3 

firtriY] A dwiA) AM pe^p^Mcula/r iro ox — 

^ 0 - tan e 


A-S am^\\ 
Mi. 


eA QhJL strrricdA P JSo UJLnnt 


toe 




AM 

_ AM 1 

- All Fam 

-h A^n 

_M C 

MO J 

Lmc 

MI J 


ox 

A»2. i 

HJ_ _ 

- 1 1 

r xi, r t 

f * n 


1 

c 

Mo _J 

i-- 

|_M C 

MI J 


SitdCjo ok -H^jo rejroC-iir)^ suvface. M Amojj , 

PO ^ close, -to P- 7 * ° 


XI 


PO = 


tO PC 

, MO 


p O CVtOcJ 

r 

1-1 

- 

0 

1 

1 1 = 
PO J 


• Ffe «] 

neo/O OxAjfeXoro i 


Co'inveruH crr\A 

- u 

, PX - 

V 

> PC = - 

A-2- 

-+■ _X(_L_ 

_ 

— K) 

-M 

V 


— R 

— >Mi 

-+- Af / 

— 

X| j — A| 

U 

V 


R 


MI ^ PI 


TRm> Xj -fkjc Tetojhtno OQVViyimQ xejrachcrn jWrvo cbuniox M 
ynrex mtcUurr) ort a cmovcx spmAJOoJ Tc^cti-ng. £ uAfoax. 
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C2- ) At a Coin cove. SphertCcU re^rgc-ting Surface 

( Lut O be c\ pxyjnt object kw'-ne on -Hoc pvindpaj 

qxi^S q. spkiAieaJ TcjrucJ-i-ri^ suJ^faaL Xy^ coklch Ja 
c vnCQve, -fowotApb. rcnr^y rviecb uno- 



A rcxAJ ojj Jd<Mr OP ^aJJLjinQ r\orrmUUj 01 -five 
SuA^ace 9 o£^> uryoljLv'\ aJed oJcmQ PC ? cJrkjvuzjG^ ano-thtLir r~cuy 
OA ^ bermJ cu^ajrf jnrmn -fKe r)bvnn<M crnd protects oJonql 
AS cc^e^. re,frti<Mrri . 

TR*_ p-e-brec^becl x<x^i pc cmd AS Ao not Qc+uaJlu 

V/VLOJc Cut Qri^j pcnnJr -, btAjp cxppeAA, C&mne. -jprtrm cx perl rut X. 

-i-ipq 

l = y-t OC 


’ ' * ~^^'(j I y '—' —"-p p CM/L -* w * >«— V • r i ^>t_> j / u 

TtuuJ^ X -aA *Hy 2_ vxv-Jxioj irr\C\Sje_ oj 1 -Hve_ periwb object O* 
Ton A o A C 



fn 

A I AC 


y ~ y -t/s 


pvcfcH-n^ 'H\X4C 

V/'oJwXA 

i cmd 

r in -fHc- 

UuAcxfcicrri 



Ad a i - 

m, y 



Me AJ-o. 

(_ TXcX ) 

= ( 

ir-fp) 


As OnDCfAtA exhuu 

Amaii , 

UAiVi^: 

0 - tan © 3 

urC- 


Ax r 

+ AM *] 

- yu, r 

AM 4rv? 

i 


Lmc 

MO J 

M L 

Me Mi 

J 

Cr< 

Ai T 1 ^ - 

-+ i 1 

- i 

~ i + 1 1 



|_ Me 

MO J 

t 

M C Ml J 


5|iOCA 

ap-ejifuAjL 

xSMcUJ , M ^ cio.se, Ao 

P ,50 ~hhc*J — 


Ad o_ r — 

+ X1 

=■ >Ui 

i r _l_ 1 



L pc 

PO J 


j_ PC PX _ 
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cnr 

A-t o _ 

At; 

— — At -a. _4_ At i — 

— t At 2 . — At|~) . 

.. 


PO 

PT 

Pc PC 

PC 

" i 

Us.itO'? 

neX) 


Co mv-^rvH OAt, wC- ^j-d _ 

- 


Po 

- 

- U 


PI = ~V „ PC = P 


o 

So 

-4-4 o_ 


At / 

— — L At-a. — A-| ,d 


\) 


— U 


— V 

R 


1 > 

om 


_ 

- At?_ 

-+ At i — At i — At 


o 




U 

V R 


O'. 


Lem 


0 


A l-ense Xa cl -t re? r^paAJirvh re^nntoP mo_ yyxsxAa u-rn 
bound bu dxAjo ^.pkjt>MCcd So^J^oicxA cnr crm. surfeit 

cwi<d -tK^ U oAKeA. plc*v~ue SuA-d 00 ^-- 

LervSe^ cka_jo. oL^uioLeoj lyi-Ad -h^ro cJcv^se^ — 

. * 

LI 3 Convex ov Conver^in^ Lemse.* - 

A Convex l-ervse i..s -tW&Jt , tobdch -Hodcke-r 

* to •+4'v«_ no 1 A 0 ! le. evened -tAGm ocf~ +Ko - 

OA t o-^ —Hoir^ja^ p-e-A - 




Double-Convex 

Lens 


Plano-Convex 

Lens 


Concavo-Convex 

Lens 


C»i> Concave oy L«-m*s - 

A Concpv'e. Le~nvs<2- d-A -pKGnnev Cm 'Hve_ 
mi oldie, cvnd -tf^jc.&e_jr ouh -Hxe. e«d^evS. 

TTAcAe ie.YiAeh> o^xjl oj- -Hvr-e-c. -fc^pe. 3 - 







D 

0 

O 

0 

'3 

0 

0 

) 

o 


Double-Concave 

Lens 


Plano-Concave 

Lens 


Convexo-Concave 

Lens 
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r 


Xrnpor'tQrtt tdyn^s rejccf'ed to Lenses - 

(j ) PvmcipeJ dxxis — 

It: oA oLU^'-nxo) OX c\ sfyaueykj* UnA po/xs'm^. 
fhrvuu^U +k£. centred oj cuAvoduAe op+uro sovj-qcM of 

CL LilYVi * 

C a ) OpticoJl Cc.wtre- 

It oA toja^n cxA oc piv\t -^V)0 cm -fKe_ 
plrnO pcxj Ctls So +KcI c\ Voo^ °j) p<XV*>»YVj ttsW^P 

Jet do£A not Su^-feA ennM ctjzvfattcm 'frrnrn ots po4X) omol 

It ^o-O u-ndevi octel 9 tdt 0 'Boot'd' Qmy LovteXcI ctXptacexrrcrX. 

) Pmncl pod Foetid - 

CadI-jzy) cl heewn ot Uotcf to, main}' cm a, 

I thoA cn a. <c?Uvecticrn pc^Ar\JU(dl ^ "Hus pi mo pod ctns 
ot ftue. Lems ? pko Vtxy Olll ye-tooH.tnO tAvouJi/L. tAo 
LertA Convesye to (_ Iri CojLc. o^ I on vex Lori) yoppecHY' 

to cGVe^e (Jin Coxe. Concave LmAj) -prtn~n <a pwroh 

on -tKo plnc/pcU qxls . 7lt point F Is KtoGhn tK*_ 

pUcJ poj -j^ocicb oj tAe_ LenX 


C F — -f J-A pvino pd ^teed Length -Hax Jicrx& « 




Cm) Aperture - 

ApeAtuAe a LznS Jj tAe e-^gcdVc 

oj^ JJs JuJjJrf trqrurnitting. atxoi- 
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Lems Maker's FornowJA - 

It Ta <A r^odtXcrn ThaX Ctnnr>ecX.-S -focoH Ler^h 
of ot be,-n*> To racHt^6 cf cuAvcd-uAX. op -fhe -turn su^faceA 
of 1 TKe, LcnA cmo( v-ef-mcTlve. indo; op The, rnocteAJoU 
o f- -fTve, Lemvs ■ 

TKjl Levxs rnaTcesis, fW nouia 3. U-sefuJ °a 
<d eVi ^pn i ■afj Lerv&eA oj^ cl esT red fbcoJ Lov-icHT udrtB -SulTJbU, 
nacotoAj* oj cvmyd SuAp aciA op -Sni -taTle, cxJi lo*> ojj cuAyccfure^ 

A/eeo CaA^esigm sign C&mv/ewbions - 

Cl ) AH cTLAfemceA oAe meASUAed -frcnm The optioaJ CenTre. 

of Th e LerO s- 

(11 3 AIL Tke, cTaTcmcM rnz^u^tjsA “rx The- oU’rcoHcnn op 

CyicI Tonce o f jLa^M- outJl TcGKqjo as. pod ti ve, ^ tohoYeaS 

qJU The, cU2>'tQY)CJ2A rn^aAuAjjd m a. 3 ”recTVn opposite -to 
g ottrectxcrr^ op rv^cZdemcje. of Al^hT <ThLe TcdQxn as 
rji^ccb. ve • 

(jii 3 Fo v Q Clonve^ Lclyvs 5 f- JT poSiTlve, c«md fom Cc 

Ce-ncave. Loyva ^ f 3 ru^ottive* 

Assurnpi/ons - 

CD The, Lens i*5 Thin so Thcef cTUHbcmtXA mepcbUAzcl 'prtnrn 

The poles op Jfs suAfooeA ca~n be. fpohen as epu^U 
To The cdA^TariceS prcrm The. opffcaj cerxTre, ofj the tens. 

Ci* ) The objecT corvSl sTs oni^ op- <x p<hmX L^J-ng cm The, 

pA^-odpcU cx>cis of The Lemt%. 

(jll ) | he oopeATuAe^ of The -ixirvS -cA ^tviaXC- 


(f D The, m3ctxr\T TrtxAf. omol refracted ^tcxa/ rr 

ann^HeS tAmth The, p aj m cm p<=0 ariT of The, 


mcxke srmll 

XervA. 


T 

3 

',) 

O 

3 

a 

0 

o 

o 

o 

o 

A 


0 

3 

o 

3 

3 

-) 

0 

) 

) 

3 

) 

3 
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I>e-rivcdiCfin of Lew* MeOcer's Fovnoid a fov 

Com vtx Lens - ' 


A Convex: Lcnx> rYi<^oCe_ uf of fwii Convey 

^pK/LMcoJ t-e-frae-H vy~> s>u^-taee*. TKe fV-ncd ^oQe, Ia 

fo YVy\je_o{ offer -furo refrocdianA * 


X 



Ion P/ , P- 2 . ATul. Ikx_ ipole^ > c., , C^_ <^hue_ -tke_ 

Ceonlnre- o^ cua-VoIuajl of -furc> ^uAfACiA of a 4Kj.n Convex, 
lews xy coi-fh ©p+iCod CeorcH-e_ oci c. 

be +Kg. trefmefive index cf Ike modtehjoj 
of +ke_ lews and H| be He. refrcn cdtve index Ike. VAretr 
mxcLi uyy) ^Ax>u-nd -ffajL LerVL- 


ConddeTe O. poioal LYuvan ern IKc_ pviYiotpc^J aids of 
^ Lews - A vtxx^ XMd U s-pGcAdnTnR. fzru-rn o c*nd jndolevaf- 

norr-nc J|^ ern 4k e -SiOyfdce_ Xp,y cdsm^ op, pcxAAeA ^frajjkp 


/Vnolk/A. Ycxxy iv^cuc>U.vnI enn XP,y cdonp ©A Ia 
C ojonf Aft. Tf Ike 1-eviS mcef^vioj weve CcmfrnMOHj 

<^nof -PvAYe iyoul. no Xeeo-nd Su^f^ce, xp^y of IiwA, 

v "^-f f< - ed Yccy Aft IatoiaJcI S.'frrCM04'd Tra^jedi toa Ikx— 

fpV/St refaTAcIco) rwy ocf I, . 7kx^-efki-e x, uyoujof ^Aq ve. 

been a reed imo^e. of 0 -fommed of/el re^aejnern ol XP,y. 


ds Ike Y^jirckCjhtnri OcctthA. -fpxrrvn ycire^. fo denser rri£_cUurf) 
So {aXL Cq-a Oo Aa 4 . e _ 


f toKx^_ 


-d4 I d4 a- — ^2-^1 | 

-u v, r! 


Cl, ^ Pi I, s= v, , CC, s p,0, - R, , 



CO 
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AC'HxcxXly f ft 'yjl fe^vSe rv\<xJr-ej >uoj Xa no f ConJnymo Lu> 
dkeL 'P&jrct cde_d rcey AS stA.fte.rs 
r&^rooHerr] oed - 6> cw-)oi erri&jCjj-eA ojlbn^ ST 5 jno-e-ebtvA 
q dually Xd pi-ocipod qkls odh X- Midjpf-ove t «u 
+Wc_ 'ft'naJ mcctl i rnc<stC- ojr Q? fomrnejd oJ^~z\. re.-fra ctf&Y) 
■fir\'TDU^U\ -hhje. Convex u lens. 

For reftecHcm) oj- +Ke^ secern^ su^jbot xp^, uie. Cqr, 
Y^cUeof X j c\A a. vir-fucj obied _ wbo^e r-eoJt Lr/tcxae. is 
fc&mcd cJh 1. ^ ° ^ 


dl C X ^ P^T = V 


TdlcAejbre Cl, ^ P a i, = v, 3 /-d Ci« p*x = v 

^d let d be Xb-e rcxctiiA^ o4 Ck^vWw^ oL Aecovid 
Suxpjace. o^- -Hu*. Levis. 0 u 

As TfcfifQchcnn uA 7 iooo latovjq place, larmoa de-yvseV j-o 
fairer noeolf awi ? XtveAx jrnre - ^ 


At-2- -f. Hi 53 At — A-a, 

Vj V f^-z. 


© 


Adding (T) cvnd (pj M-e <^ed - 

+ Jll . (^_^,)(X-X) 


enT 

A/ 

r i _ i " 

L v u J 

- (X-H)(A- 


J_ 

_ J_ _ 

/ A - i)/x - i 


V 

u 

V^I / V ** 

Pd 

d-i-2 
At i 

r iM, = 

Ve^racUveu index o 
JreAp-e cd do 5 u>i>u)Uy 


^Okc^n objecd ern dx °fo L«r\s -1 a ad infinity , irmje. 

Xa Jfevvjo€o| ad XKe. prirtcj pod fociu, of dKe )-en£ . 

«oKem U - pO , V = jf = -^tdcoJ lenj-tb -fKe lens. 

4--— = (A-0(4 - -M 

i oo ^ a Ri R a y 


J = -kl) 


TKaA lx Xtve_ ] e.YVA 
IMoUce^d 3 ^Winout^ 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 





UbardGuru 


69 


Lens McjCer'-s ■jvrrt^vjcj -fer Concave Lens - 

Zt Jd> Sctmc Q3 -tPcz. L-ervs mouker'5 jbvvnuJ^ 

'jb-r Coin vex L -eng - 



Lens Formula - 

Xt dZ a reJccttcno beHoeen 'fbcoj ob 

/-e'rvs ornd oUA-f'QTnaL^ ok object omd i-mo^e^ •hrtrrn obticej 
ccYvhnc kbjc le-n *. J r 

CA) Ccv^vex Lens - 

TKx_ ^orTryjejol mncuxj ireoJ ott vlr+ucd 

cL^encU-r)^ enn -fK«_ poki bcr*n c>j- +K«l object. 

O ) f^gej Iyy)ct<|e - 

Led C .be fkf o^b'caj Cevadre cyr)d F be -Hve 
pvi-ncApcJ -^oct4 Q Com vex 1-e-ns foeexj le-ri^th CF~J. 

A 13 ^ Q-jO- obj-ecd- KeJol pe/cpendJc -to d-Ke- 

p-dmdpcJ CixJs. oj bke. (ervi. oj-' c* ' cLa-jemOL Leu^^nd -foCipJ 
Xcn^Hn ojj -H-x Jjlyia* ■ ^ 

A Teed «, rr}<x^in\'Jb'ecX <^nd invested irnc^e A* e’ X& 
'formed . u 



M- 




A’ 


/\-s. A A's’c cv>ncf A >qsc a*tX A-WltaA. ( So 

- <£> 


JVS 1 
A& 


- CB 
C G> 


<^ain -A a’s'F And A CDF Oax i/'-miL<v^ / _ 

i # 


A g 7 _ p' e, 1 
C.F ' 


cl> 
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CD = AB 


So - 


/V & 1 - FS 


flrvr*) . (f) <=Wio| 


C£>' = FS 

C s cF 


C.& - CF 
C F 


U-S»nn Q U\J °i y - ^ SLi <3 10 CLcnov^? v'ufl (JWk 

L«_4- cb ^ - u , cb' = +v ^ cF = +f 

_y_ — v- j 1 

-u — ^ 

V j 1 = -UV-FUf 
G~r U1/ - U-j- — v i 

-X>ivtol-e_ bfc+K siole_s U\r^ 0 iwe. " 

1 I j_ _ 7 

i V ^ 

TT^AA "Fboz_ L-erv?, -^DvlPOuJc(, • 

(ii ) ViVtual Im^e - 

CO ks-in "Hajz. obj-ec^ A& buejol izjoi-e ^ho +Ke__ 

L-e.w*> , <-eJT) a c\~nci F ? jirno-^e. /A 1 G> -p-oYinn-eol t>j 

Comve.x l-ews is vivfuaj ? er€ci: arnd mo^mtj^-ccA . 


K-._ 



As Afl's'c ornd A /GGC A/iC. Airn't loA. So 
A'b 1 _ dS / __ /^\ 

a n r* TX OJ— 


A^cxay\ cxA a. A ] B,'f ornd CDF OToc A'i-m’iioiA. N S.O 'HnojF^ 
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r 


a' e> ! 

Cli 

C. D =- A B 


B F 

C-F 


5o _ 


j^n9-ryi (T) 4 (£) IOC. - 


A B' — B F 


OF 


A B 


© 


C6' 

c G> 


B F 
CF 


C-B -+ CF 
C-F 


LBing ruxcO -Si^n Conv-ewAcnrvA , tAj-e_ po4 . 
C8 = -U , Cfe’ - - V CF r ^jL 


- V ^ -Vif 

_u f 


CF r 

or uv ~ uj- — vj 


crd CAT) oLt n CJ^ bchh BiolxA locj u V'J" ^1/Od — 



LejrtS, 'Jtrv'inovdt\ j's 'Hv<z_ Eawve. toW«_^Hv<uC i'rricxQe i s Jndaj 

or vir-hxaj* u 

A Convex Xuv*> ojj re^rncJKve indie.* J-'-S* cc 

cx3se ^ccO ltn»th o-jj- i& Cm- nn oux * CeUeixJtadtc -Hve_ chqngt 

>0 ° fn JU’.s 'toCLcxJ Jicns4h *XJt u-A imm cweol trv 

fcjodkx oj^ re^r^cH ve- i-ocG-X 4/3. 

*-5p J. • Gi i vs. +Kod — ^ ^ = i'-S* , 

Ji = L& cm . 

Mow ^JU 9 = - JdE - 4^ 

■ 4 


Ulw = 4/3 


As 


0 01 Aiu» A/a 

t ^-odrt) 

- (° >,m 3 -0 _ (l'-S - l) 

0<» -i) -l) 

J n- z A 
i'l 


=> A = 4 ^ 

1 

Jo, = 4 x - 72 Cm. 

Okcrn^d. in JocoJ /xn^Ho — 72 — IS ^ 4 Cm 
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(_B*> Conceive Le.y>s - 

-H\aa Cool-c 5 *H-ve_ -povToo^ol Ja 

cOlajcxxm v'i rfuoj ^ {K)l/vsxdev-eA, fc^e, -f-Fe poAi+icnn o 4 -H\e_ 

objecr- 

Uxjb C be -Hve^ ojo-HcoJ Ce-rcb-e cvnot F be. +Kje_ 
pwncbpoj o-^ q concave LenA ojp jncoU /-en^+K J~- 

PrG> Sj> 9-o objeef KjlM peApenoUcidAA. -fo +K*- ptrindpai 
oj- 'bhe 1-ew^. /y^ v'lr-tu&J 0 ereob evnd srnoeUer 'irna^e. 
A 1 S 1 As jbrnoed oIujl -jho re-^^cHcnn Hda^-oiA^h CcrnCoiv-e. 
le-nS . 



As A a'b 1 c and AA B c ccFe. -sIttoiIba- s o +bovb,. 


_aV 

A B 


CB 

C-B 


Cl) 


A^aJm aA A /\ 1 B* F aond A CDF oj^jl slmni ]c\j^- 

aV - b'f 

C)D CF 


B>u4- c£> - AS , So 'Hx.ooh 


a’b/ _ 6 1 F 


'jyirrn Uecti b*G (T) (§) 

C-S 1 - s'F r CF - CB 

c-S CF CF 


U-Sirtg; FojaJ Cood-eS i an, Sign* Conven^KemA f v^re. ^ped 


C 8 - - U 


C& 1 r -V 


CF = “J 
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r 

C 


= -J 


— v 

M 

uv 


|<dj2_ ‘bo'Ho .Siol^A 


V 




uvj 1 , <^Jr 


X+ -Hvc_ v-eo) Lew*, -^Wmi/da 

Mot-€- Xen<S 'jxTrrriuJa ■ JiA SQvnc. co-Hv-C lens 


JU> CorWex CcnCo\/e> 


C@fA /\ cploixble Co-nv-ex jUrtA jta/vs ofa re^rciciive. 

LnoliLy i*S U^iA JUts. loo-fh o-^ e^upJ r*teGuS> 

^ ObJiAJodXihJL ck 2 o cm each’ An Cbjed oj) kftjjU 5£ff>. 

X* ptacfcd cuh d noz ^ ja^s - Cm. -ffS. -kn*. 

cdcLladbe, -Hvc &»«*_ oj> fkc. LiY\c*Jjt formed . 

Gr^C*! "fM* - /RI ~ 30 Oy) ? R-i. - - 2>0 Cm ^ A/ - i- 5 

Us]rv=t Lens maker's formuici 

> =(^o(*, -*0 - o—o(^ + i) 

=t> 




1 _ O-iT 

-/ _ ^' s ' 


5 s * 3 o C/fl 


p l/ = - ja 'jr cm 


Gtj vc-o 
D-S»yvj /xriA ecjHaJx or\ 


-> 

=> 


1 

3 C 

1 

V 


_i_ 

171^ 

- I 2 .». 5 " - 3 d 


1 

V 


=> 


12.'S' x 3 o 


i_ _ J_ 

J " V 

1 
V 

v_ 

ISO 


_ x 

U 

- 1 
3 o 


ia-s 


V - Cm, 

7 


o 


^(xi" mo^niflcjodbtn trri') - 

X O = (~ >ST> A) x -S' 


- 

u 


I = 

M 


r C. o 
7 


- | 2 .'S* 
g'S"S- Cm - 
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Linear Mc^nifica-iior) Produced by a Lens Crr>)- 

Th^e_ JU>nxa^A_ rnoog m i^opottcno p-voo>iucij_o{ b^ q. 
ULYy^. J-A Y\j2_oJ -fKi2_ 'JTDvJlO <5)-p H*UL 2|2Lc_ O-^ 4"^^ 

imc<0€_ -Zo -Hv<_ s'i^q r H^jz_ object (_ 0 ) 

TL + -Li Y^v€i-tnL^©( b^j rr) . 

/Y\ — ~ S ’ z - g — °t? Xmo^g g. {. A B* ) _ -j- 

-Sizj2_ c^f object CAS3 O 


Zn cn ecmv€5C km, to bin 
tmci^e ^rnnooeol j’s r-eoj ^ cu> 


a' a' = 

V 

CB 

AG> 

ciB 

m z- “ Z 

_ +v 

0 

-u 

^ m = 

I r X 

0 u 

<b)k^n irrie<sj^ rknnrmd 
OJ> SV^oufT) ]yl jn^uASL 

A 1 e,' _ 

cs 1 

A& 

CG> 

0~r Z 

_ —V 

0 

-w 

Ov 

yy) - 

I r v 

O U 



K---. 
s >* ^ 

I 'W A "«- 



T1aaa£ iy) G Ccoov/OC I'£y\£> j {jyiiLGA. rry\sym fic^JhoY} is posi-hive.? 
CoKc^n Jmcx^e. junmed ^ v'nriucj Qrrdr JUr i£AA, mc^jnL ftWicm 
oi m^cjojtcve 5 ' Lokfijn irnc^e. 'jurm/td Oa repJ. ^ 
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r 

c 

f- 


T-n C\ Ctrr^Cc^ve I'OoA, 1 .rviaae '^Ts-rTLexJ cJ(a) 0 ui 

\Avtu<X| , <^>A aKoc/Oo in ^ ^ 



Poto^r of a Le.r>s - C P) 

TXp cxb>‘iJUhj oj^j -FKo /-enA -£o CoYiveAge- cv k^eano oj^ 
Xt 0 Xt -^ajUUYYj cr>o -j-K c Ixrv*. J_A Cc*<JXec>! powe^ Leni, 

X-t Xa oa -Hox- r-eX piroCoJ o-p -focoJ l-onotX o-j^ 

XKjz. XoaA- . 


/)CCxj1tcLa 



H<=? -to leni moj^^r's 'forryiuJa - 

i •■C^0(*-«) 


EnC 



For Q Coov-e^^ri^ [rervApoooov. JA positive, cy-ool j^o-Y' a 
cUv-e^n^ Le-rA 7 pcrvoe^-. Ga r\^oobu/A- • 

-£>■ TKf AX Urut ojj' poujo^, JX oUoptre. C 13 ) • 


1 g^iopive - 


on£ rrueXeA. « 

-+• coK^n /a /rj Cm 


Xt" Xa -FKj^ pouvjeA. o^- a 1-enA oj- -|tdcoJ l-engt^i 


p — -1 _ - 

loo 

f/]oo 

X 
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FmeJ rt*eW ajr (^UhModu&L of Convex *SU\.*foC£ 

c ^Te ok <x pkno c^nvtx J-eA^, -focoj iio«3 

-W° oS4nd ,U e I'ST, v 


3>m 


Rj - ., R -2. ~ ? p f o o • 2> rn , M ^ I'S 

f™ f = 00 (-£- •• ij 

X = (i-sr-0 (^ - R^) 


- X 
Ra 


o-3> u-i 


- ioo 


isr 


R 


•2 — 


0 'iS~ ro . 


A- Convex XonA rn^c>X uf> of jlci^ of- Y-e.fmchve_ 'meUx 


-3>° 


\\ 


-Se>l 


1--S- xA cGppe_c) Jn -t. uyru 3 fn. 

C Q ") a. mA-cUurn of Y&^botive. LncUx I’GS 
Cfc>) ck mijchurr) ofo r&frQcd fve ir,dJLX I~z 2> 

60 / M -m" b^J-v^ve. a. CoY)vest_^r>^ or c\ c?GveA^}n£j. JLtfoA 

in dfuro Crx&aA ? 

f-yxrrri Le^ns -f)r>nwJ^ _ 

f = ("^a - O (V' *0 


or 


4 


V ’A 


Ai ’Xj < VU ~hkjL ^rA>-i /ricclium of repmcfr^ 

index i-cs~- 

And ^ ^ 'Hve_ A^comd rnecUury] 0 -j^ Ke^mdive* 

t-ndjLX 1.3A. 

Henc^ ( \/cdu<_ of focoj ixy^X\ f toil l be, nevoid ve. 

rn Aml medium Sc convex W heb^veA oa 

d.LVi£>ig^-nj JjunA Jrn r -'fHz. jirxk rriedllirn , 

TT^gl VcdiAjL oj^ -j^oc&d -^ni^fp\ f lolLI be. pos.t five. 7yi^ 
•/Xc Second yy^diLmn 0 Ao convex jbvi balWeA 

C^nv-e^n^ for -Soco-od medium- 
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- 

v 


4- 8 




V - t 48 Cm 


TKt__ ivr^cKjjz, o|j—■ Y'-tu^J object a<Jr P -forms P 

ju6 ret cx c^A&T'Stncfi- 4-‘2 Om 'firtnro -Hvcl -texoA* 


dobjcb* 


v §3 


50 


A 3c.ireiin pie\cje_d Jc>o cjtv ^oo <s?n object- TTX 

Hvc_ object on -tKe. 3cr&£jn jU firmed bg. 
a Convex Juu a4 ext boD ctijf&uxd Jjotcdzaris ? sepAAixb^cJ 
1?^ glo an. GdcuiAjbe. tKt, JocpJ Xm^th but. jUn£ u-Mcl 


object 



Screen. 


object; ayvd screen <x>u£_ loo cm. e<3oln otber. 

U +- V - LOO Cm ■ -- (T) 


'•’ 7 Diaj_ 40 ireA/eH 5 \b)e. Imo^-e o ix^W - V— u - a_o oi 


© 
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•HsTSTY^ (S^J CVV 7 C ^ 

\J = GO Cm, p U - 40 Crr>- 


A JooD UA>)r}<=ij UjnJ> ■jv'rrrnxUi - 

_i_ - i_ ^_ 1 _ ^ 

j V L{ 

_l_ = -L +X -> 

J Co Go 

=£> C 0- 4 Cm - 


_ _L_ 

Co 


- (=b) 


_i_ - 
I 


Vq\ Yoh «a^_ 9ttV^n Ovr-cc Lezx&eJ* L t ^ Lx c*nd €LqcK 
o4c -f>o0 0 io cm. An o^ecJ- U Kaf»^ 

%*& In front oft C, Akow/i. TR*_ r*jy\ -a 

^brmc4 V tV\ji_ -focubL ok I 3 - Fnnd tkc s!>Cjx\Mjxhurn 


j*—15 6*i- 

FctY Lexn 3 L, 



jOCm.—*1 


0 £-L v Rnr U-ns L, - 4 r- = ~ jj- 

i, v r M < 

h}j>j-uL ^ - -i-S" Ciy\ cvrO J- t' + Lo 01 -So -hKcKjf - 

77 " v; + ts => a = ^ ocm 


Foy* XcnA> Lx 

X - 

A 

1 

V* 

i 

u 3 

o 

0 

H eAX V/ 3 =. + J. o Cm 

. cro cj 


+ lo cm • 

o- 

So fboA ^ 

JLo 

_ i 
\ o 

_1_ 

Mx 


0 


’_X - o => U 3 - °o 

_u^ 

7 l^JL; YCjp'<YcF?Lo) YO-^iA ■^Vdyy'v L-CvlA Lx bcC}vv->cA> pcvfodXbl 
pfo p/uncjpcd a^U . 1 -p bL?> po^'tbl^- OvJvj tok^ IrnOJje. 

t-^ommeol btj Lj .XacA cO ftYA'h foctd Lp, £'£• oO A 

cLiA-lanci. o'}) Id Cm ^jro^rn Li , 

- / • * jsep^bLoO 1 oy\ beb^KjLh L| cmc] Lx - ^o -Ho — 40 Cm. 
]T^_ oUA-f«-«ce. be^wooh Lx L3 yncxAj ’t'Acc On«j vaJt^. 
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F’mcl -thjL poslb i OY) oj* +Kc_ Tnqc^e. j-DirrrLzJ c>j -Hv*_ ol^eej- 

<£f vV o fcuj *fK_e_ /xn*. Co^b'ino^i oto ^/ven in. 'trUo-^'^hx. > 


fz:HoOn fz-10trv) 


-f - 3 oC-vn . 


ol=j«?cb 



}^— S' Otrv- 


|0 C>Y) — ■ >| 


S&\; toir Jj&r\£> ojj JbcoJi Jju^^th locrq *. J - -tioov^ U 3 oo^. 
14.S [to 6 ?. -^AyvA "formuJa. 

= i' _i => JX ^ J_ ~ i_ 

JL V U lo V C'3o) 

V" - Ti 1 4 V rlscm 

7Kjl /vr>c\jj£, '-jb’trrvLoi btj JUvnA QcJs or\ v)vtucj 

object j-o-c p>|cmo - c&ncave JjurA. 

fx>Y plo-no - Concave- i-m& - 
U - -flOCrr) , - — lo <Cro 

HenCo AiU'-vS r^OJTryjuJ^ - 

= s _ 1_ = i_ - i. 

■J* V M lo v lo 

- = o-"- V = <X) 

V ^ 

7 T^_e_ r-e^racfed /cxy beoomeA p<wdhJ Jo pyhnapd QAis 
jo? Convex jUriA aj jvcj?d hjng&\ 3o cnn, 

t oy ’bUjL sec oriel Convex XuoA - 
C( s — 0 O ^ j- ~ 3 o Cm * 

bj 1 U3i?Y^ 4-Ujl jbuvi. forrnuXft — 

i_ . i_X- X - J_1— 

P \ / t 1 ' o ^ ^ \/ /— 


JL - i_ _ jL 
J - v u 


j, - JL - ~i~ 

3o ' V (-°°) 


- x 

3o 


=> V - 3o Cfn , 


_So -/^e -J-ina] lYnaSjZ. 'j-otvns &J a etU'tqrice. 3 o Qv)- 
jjYom -fKj <l -izconol Convex Jjzrvd on •/i-oz. ofU^r side oj> ti- 
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CombincJH&n o{ Lenses ir> Coy vtr^e-t - 


ItO voamouA ojdlCcv} ir\&iirurri£jfxks> y 'fcurb err rrjerve. 

OlJxJL C-gyvo binned "to 

C> ) I-ncv-^Gue. 'Hxcl mo^To^’ccuficnn o ^ -f- k o f mc^e.. 

Cn ■) rnojee, -fKe. j^i-ncj ivna^e. ereef K)-r- L. -Hvc_ objeof • 

0 1 *’ ”) y^ducc. CeAToLiy) ©doeYvcdncnn s ^L-£- oLe_^ecTs o^j- 
Lm<xg-eA b^ .single. L-ewS 

To obfoM-io TKj 2 _ pod fi err), _z'fz-a., CVnd rioiiu^e. oj^ 
Tbj^ i-nocxge p’TDcl B cjz_ol bu Q Cor^bmcdicrrn o-^ L^nAeS, 

(a>C ■jA-r&t -jnme\ 'Che / yjoex^e. oj-V -Lhe. objecT ^ 0rr>aje ~- 0 J b^- 

TKjCL JjunA- 

TKXa irY\o^Q£, e\ahs aj> err) abject -ftrr The seccmol 
j-£YlA Omol KrC ioCCKXX fLs LTYP^j£- . TV\j 2_ Irrycx^e^ ^OY'r~n£jd b>U 
*H^J2_ S-eCoTnd LonS AAkveX Ct-A The obj^cT bjtrr The, 4 CUy~cx 
lews Onnol 5 o ©VI • 

Foccd [en^th of EcjtuvoJent Lens - 

C^<) B»o*H> Leases a^e. Convex - 

Z—eT C | 5 Cx be -Huz_ op-K ccd Ce.-nTnes oj^ -Kayo 
bhxmj Goto vex Len&eA L ( - ord L- 2 _ heJd Co - oxi ^uLOj in Confeicb 
-toi-Hn each o -HseY lr\ cuJ-l • SiAppose, cynol cts_e Thdr 

reApecbVe jbcoJ Zem^.f'Lv 

J i 



L-cT a. poiriT objTcT o be ptaced a>n -five Com^ian 
pd-vndpaj <q.x.LS aT o cTO-tainec oc, - u. TRj*_ Ulws L, odewe, 
ixj-olUo| ^cnrrvn lbs innate cup jf toKeCe c,l‘ - V*. 
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Fttoto +Kje_ i-erv*> ^o^rnuJa 


I _ 1 - 1 

V' U ^ 


G> 


X 1 ujou4o( .S-eA-MC- CtA> <x ViVfuoj ©hjecf- Uwi La, 

toVUch joTrM a. 'piVie’U iyy)<?v^e X oL^Xoir)Ce_ c^x - v* 

As -fKt. LenA-eA ciAjl +Kaio 7 i^AXAuej^tr-v^ , ^oir -H\ g 1-exiA Lx 

U = C- 3 .X 1 ^ c, X 1 = V 1 

frxnrvn -pcnr inn vaJc\ -po ~r Lx _ 

-J— “ -i- c — (O? 1 ) 

A doting (£) Onnd (£> ? I*j-e- - 

J__ - _L- ~ -L. -v _i_ -- (jT) 

V L S, ^ 

L-<ut fke. ftox [en^-cA be xLp/a ceol a. siry^fe JLin& o-p 

'joCjx) Xunv-th F , ookjch 'forms Smocuje, x ccb" oLA-tanCe. \y 

of om ObiXcf Guf oUaIpvicx- U ^oviO -f^ve. JsuriA ■ 

F~xyY~ "HXa Lfijrv?) - 

- J_ - _i_ -- © 

- V U F 

rjtnyyyi (§^> ^nad (^) ? - 


trT 


(iO lens Is convex ernei ffoe oiUtr is concave 

.k x x ^fi oU -Hve_ foaoJl of- Cor>\rex Lens 

cvnol Xi fcxLoJ JjL~n^Hr) of CtnncQve Lens, XKj^aq -H'Vje^'v 

vraXonX fjccJl 1-gd^PK F gjduJX be ^}v^n ga - 



1 - 


1 

ii 


-t- 


-fi 




_1_ 


GnT 
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co\J2- -PKr-eje. Oas&a QJuse. - 

Cft^e 1: 

I vfl = J-l ,'PkjL/n F = *o • 

TF_C_ Co-mFiTn °cfic>Y^ U) 0 Ujo( b-ehq V °t phrxA plajtc 

Cc^c, 2.: 

Jj > f a ,4Fw F rmsjaM\re . 
7X\JLTre-/one- 'Hvc- Ctrrv\ birtooh cno bebavCL cvA -G OcmCPiv^i Lejr\A 5 
Oc>Ksur\ fo cod )-c.vi^Hq Co->nv6x 1-enA is Laas^&A- 

CeySg. 3 : 

T-£ J | < -f -2, *Hvx^, F M pO/i) -t i v-€_ • 
TRxAJLfov-CL Comob'nno^Fj trr\ £\)OLclc| beloQve. QA G CcmvCX 

Le-nA 7 k>Kj 2 _jo foccd Xuo<^fh of Convex l-er»A is smqMja, ■ 


Note- 

Cl) Tk Y^jl UnAcA oj '/bcoj l-emXbs ft omd f v oa^ 

,4cpc>\Aj>chec>l bw c\ X'ru fe. cXbifavHx oft-Hoc faced l€n^th 
F of -five vcu^aX 1-ertAe i s d\ren bs - 


I - 1 

+ A - 

<d 

F f, 

f-2. 

i,A 


0* ) To+cd poco€A. of Qny nurnb-eA. of LervAeA i.y) Corcfaef 
Xa -esjood do -Hu. cU^ebrcuc Sqrr) of XKx poweAb of 

ly)oU \riolu.c«J JxnAeA . 


P = h + +•-- P* 


Xf pKx. -Turn of fk*. X<A>rvS Cm YV^kJk SicIjl is post live. J> 
XKjt- jy4-km of /cn^-eA imouJcI beh%v&> JULKjl Unnvzx . 

-fc Tf XKa Sun) ojj -Fkc XiAmA cm n^M Ai'dx Xi n/focfive ; 
XKe_ s^iPeno of lemei : wouJol bebqve. a/> conceive. 
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Ptism- 

A p/asrr) Ju> Oi poStMbn ojj Q ^Pnsp^u^mi - 
rynecUMmn bomocL2_ol by itA)0 pkwe jhaH LndiVuc) it) eocb 
ofkiA. of- a Stulctbk Qmph. 

T-n ABG^P onr>cj ACPJp ckhjl +K jl. 4 mtd TeJtQ- 

C+irg. jdcAA • Ayvp/e A b^iiAiej^n iW>v\ JU> iW, re^aciinj 
Qngie. or oj^ p/dl-Siri- 




9 

0 

) 

9 

X 

9 

> 

9 

9 

O 


TX/_ JLly\jL AP t/OkiUve. r Hv<_ Y-ojcci c'lriio^ j-bcaX 

rrujJt Xi~ OxUxd iivjz_ re^ctding eolcje. -fta_ pAjsm- 

A SecJlDr\ /Vfi»C °-jy XkiL_ pAjfSrr) YY\e\cXjL by c?» pfom. 

oJ- r'frkk angles Jt> qpjL reffracM^q eokje fkje_ pvism is 

CxxliUa psaincjpa) s^cfior -fUz, Hx\}s.rr\. 

RcfrQclioY) ikxoufth g* Prism - 

A XtjKf" Suffers -h^o ve^rscii 0 ^ 6>o pqss/’r^ 

ihrou^h a pJdsm and ken at dbiwlcJuA Xhrou^K q ce^cfrXrt 
q»nj}-e_ ffndmr\ JJ~s ort^nnXf pcjtk- ^ 

CO CcJcuJciilon off Qnfiit of- deviation- 

Zm -pgu^e, q-G>c, Xa pAjmd pad .reedier* a ff & pksrn 

oci'th ^r\<ff<L aj^ pX.£m - A\ . 

A r<^y <3>-^ iXphi" /<L ^5 /V)oJo(jtri' or) 4-Uue-j-QCi AS 
f1n&_ p/Jsm cxk /Ji\ .- trt Xs reJWXeol aio-n^ LV\ cd- xr, 

Jbe nolt r\y i-ouitwii fkiz_ normai f\jjO* 
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The, r-ejVaofeof rcxAj LM xi i-ndolih} cxj- Ay© oa 
faCJL Ac oft fKe_ pAisnO- Xfc bends qi^oaj jir&en normaj N z o 
(7 cmd er>oexje6 oXomg mm ocf Alt* 

T-n parsing. 'Ph 2 rougX\ XW pA-Uro y<*Aj. KL 
-£>oo vcjrqci-i crnA Chnd kai titf4n£.cj XioroiA^X\ qr) Z-QPM = 5 3 
( cokicK Jti Xml An^le_ oj^ . 


Tyi APlM, 


6 = A PLM -t CPML 
S ~ (j-i~ ©) 4- [i% -*%.) 

8 - C Lj, x Lj.) — C v i + T ^) 


x-o A OLM, Ac> x r L 4 r^_ - iso _@ 

Iy~n pu.QcXX [od<AoJ ALOM, 

AS Al+Z-M-IEo 0 © each an^le jLa 

A + z_o - IS o' 

Using e^uojb’on © ? zo 4 r, +r x = a -h AO 

v, + r t -. a I - © 


£v each an^le jLa 90 ) 


PwJ“ i°n 


& = © -f Lx) “ A 


© 


1 a r-e^reiciive, indbcx ©X XIajl. m*dr>jaj © 4 - Xk*- 
pAj’s-m ? cx>.A.i. qir XImuo qccoyoU yv^. - Xo .sneJU'-S la</0 - 

>U ® s,n * L| . =. Jl_ /kjkm ara^ c***. swaij 

c.!vy r. r, v 0 j 


>U - s>,n L * 
sirs r, 

ii = XI r. 


* r * (, | - XI Xj SjyiOJ l&JxlAj L 'L - Xj JC>_ 

Picttln^ Tn e/jupdbion © we- peX- 
S - ©irj *+ xi r© — a 
S = >u f r, + r a ) - A 

bvj UAmg @> U>e~ 5 =- JUA - A 

S = (*l-i)A -- © 

~TT\kz -AA XXx-d eoUacln c*. T'opy <=Jjuj t^cbes 

on Xhirou^Pv ct XXJm pA^-sm ©p 3mcd TejracXn^. /y^le_A 


S ~ A-| A — A 
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Xm 44ve_ ^mirnuro 

A-£ L t - y -fhJb\jL.jjO 

H^jLy\ jWrn £PjUA&bYl ( 2 ) 

Y -f r =. a 




i 


re. 


X = Yi - r 



P IrOTnO <E^ , (2£) ^ 

Srvn = i + l - A 


QY A -h Srr) 

o 

= 2.L 

or 

,* - A46« 

w - - 

-2. 

Xjy U ^la r-e-jlpt 
"H^o by SajlU 1 ^ Loiuo^ 

lno4LX 

crjy !W_ prism UX^.X qir 

X)= s: " L ' 

.Smr 


JJ = s^C-HN 

Sim A/a. 

TFua YeJUdUon oA 

cqIXcJ 

R^Jsm ^ormuJU. • 


V Tt Ji> uAeo| ^or c^ccUKpdh. rvoXi0n 6 k r<^|rc,cji\fe_ 

mclox a 4^Avvij3cJxJU\l“ rruzjJaUrn. u}K)ck tLjl. prism 
M frtqdx • 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 







UbardGuru 


86 


^iipersion oj LijkJ' - 

'Xb -is -H\jL pWenG rnzjncnr\ .spjittnnj c\ beA>n 

O-jj bOk/Ae. Xi^Ui - )Kxb bis C^TT^b A udZJrch Colou>v6 on p<*A*inj 
AbvOu^Av a psdsvm TTnjl. bcvncj seven cdIouaa So obfcuruec! 

is CcJUxof 4:Vvc_ (_ \Zisib\e.) •Speehrurrv 

TP\iz_^ o^dUA- Cjd|dUSS ^jro-m iW_ icwev' end ojj 

tW- speebrum .is vioiei (.V) , Inobp« £l), Blue ££>}-> ^ireen (G) 
yellow (_Y) ^ OnqnjeX° V^nol RjloI Ck) ar\<=\ C_an be j-inerv 
b^ -five word vjbGVoR' 



^\nhi3E 


WAVELENGTH (X). 


Cause I)Upermit)n - 

Efncih Cc. j duA. KavA _bbs own waveixn^-AK 
According bo -Hn£_ Cc^ucIax^'s jb rmuiq , re^ra cbi ve Index 
(_^U) 0^ a nnobtMnl depends on wavelep^ (d} jUgAb cts 


A-4 “• A +■ + —— + - ■ 

7F A w 


60 Kiax. /-} j Q 7 C - - • • 
oHjt, C?rn&^fvyvhs . 


>C <M ojj /nabeAjaJ ojy pAASrn is cbi^eA^nb bon cib£[erer\b 
CeLouns j UioweiMgfKs • 

As An^le. ofc cbe^/icCtton is 6 - (A-l-i)A 


As Ang^e. cbes/icCtton is 6 - (>U- i) A 

A5 M °'j) pAA^rn is <=>U.jjeASLrd jbY ob jjeAJ-vxb c$)oma& 3 
bfaAjejfere. oU^fesj^ni- cofouAA edviabe Ab-roM^h eLjrftritf 
qn^M om pcvs&m^ Abroi'^'K, -Ha/l. pdsm- 

TKaS -is Abe Couuue, oU^eSAioTV 
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As A v ',ol*d ^ Aye c| V £_ vtolcj y f 

H€viCe_ S violet y & red 

de. moiKirnur>^ o(xv'j<^t<£)n -^or violeJ~ Colo u/u noirnnoum 

dju/iafcrcnn 4A -j-or reel CdouA* 

Angulo Di.sperson. - 

Ay\^|ovA. c?UA'p€>ui,)OYl pirrduceo} c\ pAJSm |of 

Goldi-te JLa^4\J uA -YWsl. oU^€>ue.-r\Ge. Lv\ -H^_ w^le. c^/joiiion 
o-jj Au)o e.x*treme. cloIouaa oe- violet and red CgIouM* 

A 



A rv^wlfXA oUik|>e>iAnyy\ 


2 &v - 6 r 


As 

S v - 

cnrvd 

S* ' 

H-ence 

Sv - « 

OT 

Sv - 


Dispersive Power - 

I-fc A>2> cLujyiY^s^ c\A> -fKje_ Ytotao an^uJaA oU^per- 
SLD-r\ dr> -f4x£, rru^n on pimclMocal 'five joyism 

it re^r-eAent-eof go. 


dispel ve. PoM «- = ^ cU^^an 

meA-n cAjlvi odi on. 
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6v — <&fg. 
<5 


GO 

- (>Mi/ - AIr) A 

— >U\/ - />|r 


(>4-1) A 

Al~ 1 



'XX.'& h 


-Sc>l 


A rouj o ^ Xtpkd" pocVMrg +V\^oug^v a-n 

Lmdbg o&4 nonnirnuni dtvwiior 

ookj^n cardie. ir\dcUnuL oa ^4 ari ( ^ t - °}) 

pAi-Sno- CcJcuJcde. -}'k£_ spec-o! ojp XgW“ *n 'Hv- pWsflO- 

K)kon p/U-srn ja adjiAA^ecj cNjf csngde c*-^ mmjmuTva 
(dxA/ICvU Cm A'kiLn — 11 _ -S m l 


yU = • SmL 
•Si*n V 


£Ok*Aje_ 

and 

=> .> 


r = A 


-£±— =• °\ - 3 o' 

^ 2. 

rL A — 3_ x S c> - 4S* 
4- 4 


- ^ " ^^4s c 

•Sun 3 >d' 


x /' 2 - 


B^d' rejrqcdive mcLe-OC 


V - 


d 3X10 

d^T 


JL\ = 

,.8 


= a • 1 x 


■a 1 

IO TD^C, 


Trace. -Fk*. podk a youj ojj -U^fcvd paA4rnj 'HvrotjjA, 

ci £pfaAS pA/sna ABC «/> -Akocort in ficjuhJL * I7k d4ve_ 

re^^cidve imote_x oj^ +W. Ju> J3 . Find oiaT - 

HvjL voJujl ojj- A4ve_. cvngdt. ojj emc^ence jpro-rn r H^. 

p/J-sm, 
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sqi* 



G?)veo 

- -Ta 


Stance, i ~ o , Al Irdesj-ace Ac ^ uje have Occordln^ 

'to smelt's Laoo - - ; 

sjthl _ 

S'nnY ~JJu, 


Sm r - J**_ slni 

A 


= O 


as i 


£ '-"° ) 


Hen cjl. 


T = O 


TRXs toa| pass UnrejracJtecI cuA AC crttcpface and reaches 
A 8 irdestja ol * five. dJa^rarn t^Je Car) seo om^ie ofo 

[yicJcUacc becomes 3o°* 

TKxaA ceppL^m^ Snell's LoiaJ - 


jo £ -J3 

Sine " v/3 S/Vj3d* - il_ 

x 


TKsOiS 0 - 60 ° hankie. emi^eriaj 


TRr-e-X >tl^h r<*^ red CR) 7 '(GO °^d bLue-to} 

&A*. mcitdeni' cm a vjqJd' esn^dejd pvism cebe e\J~ ^ce. 
ctb. The re.jrachve )y\Jjc£2> Htjl rv\odttfu^di ofo Vne 
p/Jsm 'jor red ^ gnexn Qnnd blux. lAj^veXcr^ths <VtL 1-39, 
I*MM amd 1*47 reApecfi^eJty • a 

OuJ- ojj -five. 'tjar-eJL tolvch. S, 

CdouA. rooj ^i)| emerge oid b—*— N. 

°f fa ce * Trqce. ihe p^Hv ® 

ojf -these ro^s ajjer passing R * 

-ftorou^iv face. ab- J- 
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C -sol. 

n 


r 

r 

c 

(■ 

r 

c 


By cje-o 5 a-r\ tfe- °b 

iajjs r_s 4s° aj focc ac 


L±<^Jt Su,j^er irvf'eArvaJ neJHecfoon for cokich HvcA 

Cymric o|- IncaoUnce M 4Kofn CnirtC^J Grille, 


i > t c 

4 > S') ml > Sfn lc 

Sin 4jT° y Sm Lc 


< 


i 



Stnlc 

Hence Jz < M 

To-icJ ir^'e^ncj refochon -toJCM ptacc 6n ac form rov^s, 

M > J'a = i-414 - 

Hence. gr-ecao and blux> S^foer to'fccj Inierryx) rejection 
Cokcs-eaA red undtA^c r^frc,cbon ? o^nd red Colour ra^ 
toll! CmeAge oub oj’ Jbce. QC • 
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-SCrdd'ering of - 

When ^surtXAJkh ircwds -H\YZ>ug-K +kt c^d^nD-soUe^,, 
^p3s SCodb|-e^j2_d Wul^ nurnbeA. ojy ^lecuiiA 

pAx6ev\^ im ~Haj 2 _ cs^mo-s.pKiAa ., Hvus ck«mjt in ctirtcHcr) 
'Hax. /Lt^W" dA CoJLttol ^CoufcteAj^ r 

A ccordinq Jhb -fkx. R<xyJei^k p tAkjun o f 

Sc<^M erev 3-4 noac-ln -SvoWJjlA +Kq>y t/o^veXengd'H ojj 

iv'cfejnAi-by of- .SCaJteAed JU^Wh 1a inversely 

pnropov-ti 0r\cxj dr> +1 ajl fouAtb pooler ojj’ -Hnjl i^oiveJk-ngdk 

of i.riOcU^vi' . 



1 

o 

o 

o 

o 

o 

0 

3 

o 


R.<a<^ >tu^k 3CoobtreAjng. h valid, only oobjun S'l-ZLCL. Of 
SCed^erex lu> nnuoh SrnWijA. iksi-n (AjqveJUngdh oj^ .Xjjkfr 

B>\xt e/0kiu\ S\Zjl, ojr £c.*Mejre-rr 3a much oxcalch^ -bUqn 
(Aj^vden^Hi of Lt<^v$ *Hveja Ra^ijM^k sc^db^eJum^ ^ 
noi vctXiol j omd oJJ Kj^velx^iadKs U oaja Sc^ctfeiLe-d 
njLa/dy ejju&dbj.. 

/\p plications pj SegdtfoMng of LJigKfr- 
CO Blue Colour of SKy- 

-^rrrw\ -tKe, .sm kv i-oWun ? ooklte. 'trqvelhr)^_ 
fkrou^ia ej*JzJlds oJ^yios^Aiajl ^ <p>.s ^cWtfeAjjd bj 
number of rnolAcuixA, In. a/ma£pke\e.^ 

fbr upper diners of cJynospbeAe :c <•< A ? k*nai, 

Rcujid^v ^caihekrij Ju Valid . 77 ^a mien^i-fy df Scdftred 

Xijft \IaJxjch, Irw/chA^Aj c\A ihjc, jvuhJth power of- £ocweie/Fpk 

of iffkk A b\ujn coIoWtj kaA a slvoAd&n C^aveJbun^h -fton 

rod 5 U 'fht^efore bliAG Colour 3 a scafcfeUo/ much more, and 
.sKy JUoKs bluje* 
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jr\ ^ ,, 

C 2 *) ^Oluie Colour of Clouds ~ 

JT cloucta ojxJL cut -much Xouier k*AyX\K 
|Kx_ jLoia)£A_ pcod~ ojx oJynO^htAx, Cor'd cxjyvS obuxV 

pcOtjKdeA^ (/;ocH4 oJrOpJjzjhs 7 Ice. poAdictM elc. Xn 4 XvXa 
O x^c ojy 5 codj pa/a_ 3C » A . TRxce^Dre all uwvdwgfkA 

oax ^‘coHecajol nxa/ily e^u&Xbf • A)! Colours s ctKtf'estxsl 
e^Uidlxf rruJzSjC- do ^Ve. US IK*- Sensodion cLokxfce- 
Hence cXouJl g^mAxxJUL/ up^ecxhA Goldie* 

(jJ 5 TT\c sun tooKs veclcUiK. aJ- -ffoe. time, sun *isc 

and Sun - 

Al Kajl Ihu erf sire vise und sun sx^ +k*_ 
Suy\ Xs yirnA. XXml. kx/u^on. TTul ycujs jnrcrnn XKx Sun 
Ka\/e Jd -foretvd a .Wse peuxk ol 4 kx aKnospK*^ . 

As At << Ay ctr\c4 iyixcyi&rty scocfcfeA^d 

U^XJr Ic, * 1 -HveAX^TX mo/^1 0^ Ike bluer iXjll 

XA S C5=K±^"e2uid eti/oaxj,. 0y\JUy red c©1oigx Aokick jU LeoL&t 
SCpdtfeAjid edxcs oua_ ey-eA and cupj^eaxx Come fnm 
Ik*, sun* Hence Sun *^ooKs >cd HoHn 4Mjc JjttnL 
Sun rise. utOcI sun sei • 


BLUE SCATTERED 
AWAY : SUN-REDDISH 


SUN NEARLY 
OVERHEAD; 

LESS BLUE 
SCATTERED 


SUN) NXA R : : \' : ,v Vs .t; 

HOR i.ZC).N- 

** ' 1 • V> \ 




OBSERVER 
ON EARTH 


(4 ) £>©nger signals a hjl r*A - 

As (ato\ yelcri gdV\ oj^ 3 isx^ Co(ouc JLa ipueg-e. 
and Is * V.A^ ^ ^ Colour Xa JjuxbT 

SCcxdbhunL<d c\nd Can t>e Seen -^-nom Iput^e. cUcftoncx ■* 
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Rair>botA> - 


A romkobo M ct spectrum sun's U^Jr 


Ln n^c\-UhJL • I-t -occUA?> In 4he_ -pmm c>p Ccnatnint c 
CelouAxd cVcuJtaA arcs in +Ka 7 coUjtn -Bxjl sun 

xUnaes on tf~cun tdrops cAujuvi^ oy a sl/uuAien 

TRjLh_x_ 3 ax it-oo /Arnds. ojj Ycarvbou) : 

0 ) P/urmKy Rourvbou) (n ) Secondary Rou^boto 

Li) Primary Rcunbbto - 

TRjl irirjen o-fr ’Hve_ :buyo kcuis, s-e-ojn 3-A -Hvjl„, 
pAjTncxK^ Tcurvi^ouy * IX 3 a XKjl sKato Qvocj 

XuXX-end ^n c rn^€„ 4*2 - 0 °3~ XKsl ejux 4 Kjl ob*ewey 

X-t sUo^s all XKjl_ Colour fkz Sdbr spedyqm 
Uji-Ha ~>rzA C-okuA On ~Wji_ oui-s’ick (^aj- ar\ Analx 43° 3 
a-ncj i/ioleX CaIoua. on 4w_ Vns'icU- (^o4" On 0 ^ 41°) 

TTvi^ pAy ■nr)<3>u^ V'°aATvIooIa3 4a Jbrjr-naxcA 'VUx. 

rcx^ ^lucK uncbAgx otul irtkAacJl re^lecti or> (noi -£tfW 
lYvfeAnoJ -rej'feciiDri^ and "H\td vejmCfionA before. evnenip^g. 
^maJlLy fkx kJodtA. <3*opixf'S. 


3 

O 

3 

0 

3 

0 

O 

3 

O 

O 

o 

o 

o 

0 

o 

0 

0 

3 



(i 1 ) S-ecoriolcir^ Reunbobo - 

TKx oiA^-aA. 'Hml +ixrt> loows. 3 a CLckJUUcJ secondary 
YouvJooia) . XX 3> not cO> bngJUt nA +W^ p-virmn/ Ycunbo^o- 

BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 


) 

3 

3 

3 

3 

3 

3 

3 

3 

) 

3 




UbardGuru 


94 




X*fc. 2 Scu w b 4 e'y-td.s o\ir\ cuIooiaJ - -S"q_*S oj - 

f4^o_ -e_ApL o-p -tkjL- olbs^ve^.- x4r cxlt^o ^kow^ <=*JJ -Bva_ 
Colou^ «yjj 4rk^ Sofc^k. sp-ec-trum, b<wh im v-e.v-e.yse oycM- 

H-evtOL Jjf" S koto a V-eJ ov» +W inner <?d<je maJdnj. 
<3>o aviate- s*f pod vlold" on oudkr -edge. mcufctng. 

ctm Oi-n^Je. ajj -S 4 ♦ 

3 -e.c^ndcox^ v<Xinb>OL'0 G-b ^-oyrn^cl 1®^. -fKa_ V °<^5 
kokicb. K®tve Unc4jL^0^m2_ -two ne^ecdioyvS or\d 

-t IX)0 r-eJVocditm be-pire -j^inodJ^ -^rtnoo -tU_e_ 

lAjodteA^ olvof-Gdx. 


The Eye, - 

~7TGc e_jsjs emdi' p<^>drs o^ ' e ^f e - °^i£- * 


LerxS - THx/wc d-A a Ort^+odiJne. Xe>^ I to 4 ke nj^e. - 

*KvU -ii hxJol in posi-tion c_ih'<v^ muAcle£>* 

X W.S Qyyo| pvjipl b - -^v-rmt tfjj- 'H^jl- Cry^ir^lhr^ bura* 

+kjt*L£_. Ga a Caridre*cJtoUd<e- okc^hra^ro cGt fV\ c\ c^v-eeJj^Jk. 
c^pesibuJxa- ? ruecox -hbe. centre ♦ TTAaa oQoi^kvAgoo Gi CoJiLed 
Xn s 0 ,-tto! +-he_ cJycl<1aA_ cpre^tufto Gx CmkILlA ptApU 

the. e>j<x- 

TTvo -^-U-OCjHervo O^ Xn S Jj> JtTi <^oJjlAAt ernd cdXouo 
suG 4/x-b!e_ 4 L ^ rv 4i'b-j oj- GG^pki ; wto tbe_ ^^L- 

C^tV\sa. — 7Kx. -jVcr^ii 4rn>v^p®‘AumJ" pcx>ot o^- 4-K_^_ ka^d 
oo»4e>t. -SuA.J-acje. c?p tK£_ -s^e. b^ii -Ia CcGixcl Cornea. 
X-t pvo'tecG.s fke iknei' cJJeXj'ecd'e. pcxxds, o ^ -tKje_ -C^-e- 


Florid 


CrystaJULirke 
Lens 


Iris 


Cornea. 


Ciliajry 

Muscles 



Retina 


ic 
Nerve 
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R-etmo — H^e_ i rnc^e o-^ an e n jeAncd object is JWmed 
by tl/v-c CTry^tc*Jttnje. JjUnA> cnn tW. ve^fiviq> TTnjz_ retina is 
<\ j^ilrn of nerve, fi besA CoveHjng. -Hve_ Curved bock 
oj tks. <2ypA- 

TUjl. rettmq Congou ns rods and Cones^ to kick 
served irtenAity and Colour respect veb-j- Tkcy transmit 

eUctviccd sgnaj via tkjL ojatic nerve to +Ujc broun ; tokick 
^pncdJkj process tVCA [nji>rin<atit>n.- 

A^UjlouA humour Qr»o| Vitrc.6uA JauroouA.- ^ 

<^Ua/1o(xA -Hmv intcAJor -H^ eyx*- l.nt"D -iuro ckarnbe^-- 

Tke_ anteAloy" Ckctnobea, teboe^n CornCa Wcl tb^c JUjnA 

Co-ntadvC* a. f/oate>p^ fail'd CaJUUA acfU&oiM k umoiA, 

and tkjz_ pcsi-ejvj ov eKamtev b^d-tAiean txnA and tkiL. 

irdima Co-ndcuvxs n tranA^aAcnt jetty Catktd vltK>u.$ hmour 

Xmpo^dtanrut" Pen nts - 

0 ) Tk£_ skape be* tk*. clajxA/<*$tjSz£. cmc\ tk jl. foeoj Jjun^th 
oj- the cry^aiXinc Aeh/S Cnn be. moot^-pied by tke. Qliory 
rr uAcIca • TkjL. civeAn^je. Ye-|practiv€_ Index >M GryAtoJlt’ne 
XonA dA I-4b and avekpyjtc- vej'mohve. index e>^- ajUtou6- 
kumouJV and WtrcouA bumOUA ki I'2>3k- 

O ’ 3 Tke_ t-ec^At Se-nSikWer -point c>n +W_ retinq is CoXbd 
tke. blind spot- Tfv^jL dx> ctnO+W^_ spot ad cxboed - 
t-kx_ c-evutre -hhe_ veVnoA, oOlOcK Jl 2 > rnoxt sensitive- 

to> dJigkd" • TT\x4 dA CaXttd y-edlot/O Spo"fc. 

C/M) TKz. ^dbili'Kj o-^ tke. dr> obseswe. ‘distinctly’ tke. 

objects Sitisocted ot UyioLtLtj ot^e?ijz-v\t <dtAt c vne£_ jVcnrn 
•Hnjl- eyje -ti Cjxtlcd Q.ceoinrnododion ojj tK^- eye- -bb 
becomes. possible, by changing tke_ Cui^x/atiatx o£j lend ^nd 
Kjuace_ ats focaj Xcnytk by a ckan^e in tension, in 
tke_ Cj|)ov-ty vnuSdes knloUny. tkji_ te-nS- 
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r 

r 

r 

r 

r 

r 

r 


(jV V 7 Tj 2 _ peri mjF CobaCb ^n £y-e_ 

oWseAve cJea>JUj cj^XG-d Foa_ Pcm-aF 3 4-W- 

eeje. . f=ov a r>orrnRi -eye. , F -lie^ c*d “infinity* 

(_y ) -Hv»_. object "too C-lo-se. eft) ^^ f -Fkc_ 

Jjly^a. Coin "not CuAAre enough :Ft> '-poeaS -Hmz_ L j *vv>£j-£- 
Oyi +k)e_ V-ejb.nA. TkxAjer^prt. *irnaj^e_ -M blurred* 

Tkt_ CJoseat ^ajApthCj^ jx>r volOch Jjur^> Com jocuh 
JUff Kt cno 'Wjl vetmq jla CpJJuA 'Wjl Lm&i <MM^r\(x of 
dftimd- vision ’^ MZ - c>UAfmace Ncaa perird (M) of tkc. 

ejje, • For o\ noTYn^i eye. ? -fb£_ JjLaAi dlAiwa, ofo dishntf 

vision Xh dr is - cm. 


Depots cj* Vision- 

_So ytvC Ccmnoon op diced cCc^ecy -FRa -eye RAC'. 

(1 ) Myopia, or .sKoAi" si^i'd'edrie&.s 
CO Hyp€Ameiropi^ ore Lcrn^ -Sgkfc^rvLVS 
(*i) Pre&b^pioi C.4 ) A-sbi^hncdrstn 

( 1 ) Myopia oy -Skc-M *Si^ktedncsS - 


/Vlyojda ar s.Ro4F ^ig^cheolness Ts -f-boch defect 
p-f KyumRin by wlGcb -Hve, eye. Crrn see cJeoiAGj 

•f-W_ objects. Xyiny rvccxA ad , beef- FKc- a-ff objects 

CconnoF be seen otaidTncdly • 

Hence- •jXy o. Tpij © p i c_ pje., FW*— ^dA_ pojnF sluJ-X 

-touiojxds -fke ‘ e ^ e * H no logger <aF mjdruty* H xi 4 F 
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TW$u rr^opic focusses -Hnjl. p co^kJJjJ raxjs jrvm 

m-pmi-b-f P i^n 'Hvj?. ret ina ■ Howevk., -Hke. 

miop’ic e^je. *fo CUSSeS Vcu^A. f^rtrrr) Q. pomi - F ^ns "Hve. r-e/Hnc,' 
TKu-S F X?> fKje- ^oa. pXnt pf- the. myopic ^€_, Tt Ccwvnot 
3-e_c_ C-les^Uj be_jjono| F. 

TKjl_ -HaTO possible. Causes o-jj *H\jLa ^Ujjjtdt Qsjl : 

0 ) Incr-eoSe, 1 n s>i rg o-^ k > °3Aj Xe_- oU^-j-oyice oj^ 

ceXVici jVowi tWs <sye Luos increAses. 

(/i) J>e.cre<xAe_ ivj fhcjxi Jjuryjtb fke_ e^e. Ju^, cGken 

•Hv*- e^je. ds Tel<\x€xF 

Correction- 

Td Car-irect a myopic e^cje. tke person Xas 
X> use. spectacles corfb a Concave i3rU oj suuteble jbca) 
ixirv^XK- Hence fi ojl pava-iiUi ra<-cp£ XiaXI frvm /n^irobj 
a-[teA, rejection XbvDugX the. concave Xas, sKouJct appear 
to Come, ^psvrr) p ( thjr_ 'j r tx> t - povnt tUx roiopic. e^-jeT) * 



“|R Corrected 
myopic eye 
(Sharp image of 
object at infinity) 


Let dc be. 4 Kjz_ ctuXa-n cjl fojt- paired Wjl wppic 

€^je- Q-nd § L>e 'Hvjl foc&J JjchqtH ojy Concave. ixns -to 

He- usej3 * 


0 

KJotA) for C©>iCPiY€_ XuaS U c oo ? y = ~x 

As _X - X _ X D y X - — X. — 

f V u r / DC 


_p 

V 


_L_ 

u 


1 

€50 




OY 


f = -SC. 


H-e.v\ce ^t>C-0-t Xurt^pHc oj 5 - Gxmccxve ixn^ puX rn 
°*fc sWnuJM be. esju_Pt4 to cXU thrice, 

potwt ftjL. cipjeebve (^miopic3 exj-e.. 


f 


. 3 
•3 

3 

3 

3 

3 

O 

3 

3 

o 

o 

o 

o 


o 


© 

o 

3 

3 

.3 

) 

3 

3 

) 

O 

3 

3 

3 
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(2 ) Hyper^etvt>pia or Lor^ S» ( jM'ectness- 

Hjpe^^cjhropia or Xony S)0i\f-ec4neid jJ> H\oJr 
c^jbjjtcJt ojj RxJrricrn -ey-e. Thjt_ eye. ( ~°^ •see- 

C-IcAaJaj 'i“kjL °£f objecrS ^ H LAjf" H\JL- njLfU'Lb^y olojechs 

Cerm r>oi be -Aeen cJeWy . 

HenC*. ^or a Kyp€9tmx^irT>pio -eye Hul rvep^S- 
pcnvxi' ski^Xs ctt/ocuy ^wvri 'fKe. ^ye~* It kz too /oryer <xh 
ZS Cm, (He IxaA* HiHnc*- oj^ vision)- 



:b*P* 


The lyjpe^jrneTrDpi’c eye jocuuei H*_ rcuys ^nrvri 
N cxj- p* cokucln Xi> n. poir\Jt~ b-eycnad He. refine* However 
•Pke Hjl^ eefive Rye, j-ocu*>*>&\ xcxyi -J^rtnrn Qrutkker pen r\X 
N/' ern Hve Te4drA . TPvuvA. -Hve )Otc9t, poind o{^ UypenvjdYtipic 
eye kou6 .sku^teol q wjoaj -jprorr) N J~o N 1 - 

TTe furt> possible C ouAeS o^ His cd^ecd ouke: 

(j ) CoYvdracH’tm in -fhje siz.e 0(5 fk«_ eye boJI L-e* 

cHdrOria^ ojj votdihQ -fira^n Hz_ eye Xms k^A cHm££c 

(ii ) JnCrep^e in Hue ^cpJ XihjH ojj He eye Xm, 

token -tKe. eye. ki> jfceLUj /uixxxeck 

Cermet ion - 

Corrected 
Hypermetropic 
R Eye; 

(Sharp image 
of object at N) 
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To Cov-j rccj' a Ky p€Ajne/ropre ^-yeL +Ke_ peAADri ha^ 
UAe spec-facleA ooi+b ^ Centex /InA stAT^ble. JtJCaJI 
* TTjl r^Apl sH“AaT\to^, -j^rjirn hJ , cx^pe-V Tre^j-prq cH o vo 
TK^dua-K Co-nvcA Asjoa, sWouUd appears, do Came jyro m w f 3 
So TV\c | JP 4 'Iaju^. a>z^_ 'fa cuAAed o~r> Tke rediviQ • 

Cs>} Presbypifl C ° (g t SiflMO ~ 

U 3 l+V» Increp^’mg age, fWtL. cJl! c^uj 
boJob. Maji_ < 2 Aje, ' JLeiriA (A)ejxbein c*-r \cf -fbo JUjtS -LoseJ* 
So nnC_- aTs eJoaTi cbTy • TTAeAerjpnrC, poooejr acComD — 

devisor) Tk*. -ege cbecyeaAel uh+T oge,. TK/A cTe^td- 

Xi CoJUxcl pr^£> logopLA* 

CotygC ‘fc*Q y \ To remove -tk\A oLc^ecf* 0 bifoaoj speefeeb 
oax, ua eo! - 

(4 ) /\s-ti2nr>ec*U.S>r> - 

- To +Tvc_ vooxytoqJ £>JJ -pta. UyiL' 

in -jp-i^tA/tX- yt^oje. e^uoxlXy black.. feuT a-n 00Hc eye 

Coil] y-i-nd vtxHjodj or\ i-a Tkje_ IvvKv-tAVbj oj* d^j^evco-d- (J^eA 
TKaA cXoJ-ecb a>useA ooWe^n CorroeA kc>a> oU^cMyrd cuwduY 
)v) cAa^ x^iJLirJr oUvec+ionA- TTXa cTu^ecd Cary ’ occua! «Ton^Ti4K 
myopia, ov kg pe^DDeTvtgi a. , 



Covrec4ion- A f . ,. 

*- As -fc \^YY\e\XAji wo cc**o be. Covredeol bg uiov^ 

O Cg X/ricbA^Ccxf J-2J06 © ^ JStutcdole Tacit UA ok CUl^iu>Le. 
and Sbu-tcdole. axis. 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


100 


TRx- 'fau^ poi y\± ofr & ynio^io pe^cnn JL& &o Cjrrj. !n 

pe>^* ftra-r^Jr UsWckJ- aA -fke_ pomeK. ol Mrdu 

JufjrA r-€_opuY=e_ol Xo ejrvxJble,. kxm is s-c^ oUafaTvP 

obj cc^-s, c/ecuj*j 7 Jy^ tAiU^ch iajcx^ dotA 'fk*- CowecfiVC- 
j^yt^ kjeJLfs +Ka_ cdbove. jae^Aon ? X>oe^ +K«- XxjrA 
yyvx 9 r ^iJ ve\-y c>l=jec^s ? Gxp/cun. 


Sol* 


He^e 


L| c. — po 


cmc| v r - go Cm 


b vj JjUcA -f-o’smxjSo, -X - 


i _ X 
V u 


^ 4- - -i- - — 

j: -go -<70 

Po£a>€- > ‘*- f H'X, XkH*> 

P - -i. IS x> 


=> 


p = 


J_ - 

<f 


J* r - gc Gr* . 

1 


8o X) D"*' 


TR^, Coy receive Concave ixnx cUveAt\eA psraltiJ 

Toj^s, JirviY) cku>\&nrd o)oj€lcJ aA XKtj^ Cormv^g. 

jrvrnr) -^Wl. poirCf F* 

/\Jo i JxfvS otoeA )0o-t Xkt (plXtarX oFiccfs. 
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• inn 


le 


M 


icrvscope. or G)q&S~ 

A s'nrr)pj~e, ro/cm££ope Ccm^.)A+ ojj Cotiv^toj 
XoaA Sm«=dJ J^oCxO . Z 5 ! VfY'Puod ? <=vr\d 

mcxgn’i'^’e^l impg-e. *ftve_ object 4A •'formed ed -pk^ lead 
oU> 6 -tci'nce_ oUiiiina vi-don 'jbrorvn -Hajz- -e^-e. kjzJd cJos£_ 

do 'H'\£- JdvA. TRcdP -3* ull^Aj -f-Kc_ 3irr>ple_ rnLCyt>JScope_ dA, 
cclAo CcdijLd a ng 


0 

0 

3 

o 



d 


Le> Qn object* A)2> ua KxJd b-edco-oLn opdi'cfd 
Cevdre, C. and p/d-n et p cd fv(LuJ> F e> fj -Ha^ XuaA peApen- 
cUcaaXoa. do +Kjl pArncJpai Oria. A v/ir-hjod , erecd" a^o! 
m^ruj-icd inacxsje. /de! -formed <^6 'brqc ed )n J 3 p 




c/si i V»i y . | .... . V 

e_ bJ, kdd cJose Jd 'tkc_ iij'v* , aind "eft - d '^=. 2_s^ewv). 


M^Wi^rng. poweA Ojp a .S/mpfe^ m'icro.SCDf>e 3 
de^rud dejivMzd OA +k^ radio o-^ dive Qpjte* subt-erda 

L>^ -five. and ’H'ue- object o-n 'five ejpp. i Mkeo bdK 

c< -5fe_ cd"five_ jjL&d. cAdd(>Y)CJL. oJ~ atAAdivicd vision 'jrcnrn e^a 

Led* /_ V c a! =- p arnol /L A \ ca 1 = <* . 

S>^ i Lifcn , Mc^ijf^ n ^ Pocgca (jm) = _Pb 

•for ^nootif angde-s -LomB & & 

Hencu^ 'ton oi - oc cmo| if *o /2> - f& 

rvn - “k*” f 3, 
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c 

r. 

In A AG.C. 

•ion p> - 

A& 

cG> 


r 

r 
\ - 

X-n A. A,G>£. 

\pmcA. j 

AjB 1 
c b>‘ 

= AG. 
ca’ 


Hence. na r 

A 6> x £&f 


cb ! . 


ce> AB 

FVtr^o X trvi 'firirrnuM - 


C& ” 

^ 1 _ J_ 
v M 


V ~ _V 
M U 


bcth s'toLtA by v — _V = 1 - V_ 

'J' 


OY : 1 - m 

f 

b lcP V - —c4 


w = L ~j 


- ( 


1 + 


TRaA -Hajl edKpneASt jrr\ ■•pcnr °jj A 

S’irr>pXx^ YyV) cvg scope, * 

A-S -f oLccrej?J>eA y m tnore£^ 4 c!> L-e- Syridlh^ Hve. 
rfbcaj /jiny4h of} r tkjL. jitnA y cprzjzdrzs L- RA Ais 

f>c>is 3 eA. > 
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Cor^poursdl Microscope- 

A Compound mi eras Cope Conddi o-fo -fcioo Cower- 
g 3 n^ JburvAeA an objective- Jj-M O o-jj ve*Aj_ smrn-U 
j-occx) length amd jsKoa^ - omd nn pi-ec^ £1 

oj~ mootey^<^dtc j-occxl Xen^tb °\-n <3 

Thx. jburo Ixmei ciAje_ K^lo! Co -on cjtbj aj- H\jl 
^r-c-e_ evx^3 c>^ n -tub-G. ad - c\ ^U>fcaJb)e. ^Xcd oU^i^jnce, 

fce-C\GV\ o-fka* - TRje^- cU^-fconCe- tW objeeftv^ 

■jpruvn ’th<2_ oLjecJ" Ccvn be cx-dju^ted ygcF Onol 

pmibn ^oOuAng^nami*. 



Lejb A&, vU Q ifnj object kxid p-eA_pencf ic.ui^>r -hi 
dive. p/Mndp°0 ak].s In ^frord - five- objec-Five- 3cra 
beju cmd u 3 -S pXnnci poj cuA F© . A Jr-eoJI. i nvev'ted And 
emAA-^^d L'rnop'jC- a's 1 op objeci" -ch 3krrru_o! b^ bbjz-. 


iTn°^e 

cbjedhve_ J-ilnJL' 

Me sk/o a* fi> ! cteds oa on o^'ccb for d'K-e- -£^e_ ^-cnA-, 
U)Ko_se_ pos»! -h ern ^tA So a<3j GA-t-ed a'b ! /ieA> betwe&r 

OpfiCod cey\j~ y£ c x ©j- -eye. Xm& and 3b_s p-nndpd fatax 

Ffe. A viriupd and rnagntfred im A_^e A u £>’ kd firmed 

b^. bbjt_ jLmd. 


) 

o 

3 

'3 

■3 

O 

O 

•3 

O 

(3 

O 

(3 

O 

o 

(3 

(3 

0 

O 

o 

o 

3 

3 

O 

) 

0 

3 

$) 

3 

3 
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TPvX-i )'ry\cvg€L e>iJLC^r a’b’ bt^4" invOii'-cc! 

W-r.-i- AGs • TKjl. -£?-noJ Lrn^J 4 ?- A 1 ’ B 1 ' Xi> 3 -e^n bej -fki 

KxJd cJD^e. Xn ^2^e_ dLejrv&. 7T\j>_ c^c^u^brnuenbs o>ul_ 3o 
nocvob- *HaoJ- A n E>” ii cuf- +KL cbtA-iance- otafincf 

Vision (d ) -^Vtrrvi 4Kr -€-Mj 2_ . be. C a £^ - 4. 


M< 


[c>^-r l \ j^pr\^_ potACA, a- o. oenmj^o moo! microscale. Ja 

<=Ls^yulA c*J> +Kp- fodtxo ’fkjL- an^le, s oJb-bcncbco} <od +bc 

bcj +Kc_ J^r^cJl iinoo^t 4t) -five- an^J-e. Sc^J^tenctcd c>4~ 
-fke e_£je object - T wkcii be>bh y H^2_ ^/VnoJ lrno^€_ 

amc| -t4vc_ object (\s-lj2_ C/bupCheoP -kkc, XjlcuJl oitA iance- 

crjy cJr vi-dom ^rcrrn "irb^e- -e^iL- 

Xn j" 1 ^* c o.B u - o| . Xm^’n *bKc_ objccb AG. £r> be 
Skived bo A,B>' So 4bod" -bi ocb ebbibance ol JVom 

-H\e eye- T£ Z-A ,, c 5L E> n = J2> cmol AA^e.” - <* -tf^a 

pout**, (rn) = _f?L 


■ftY ykmaJJ &m^\ts , 


r banal and - thrift 


—• * 

m 

c ban A 
'tom U 




Xy\ 

A A" 

f 

-bom |2, - 

A" b m ' 

Co. £>" 


I-n 

A. A, 

e»" C*, 

bevn (Ai = 

A,B n 






Co. £>” 


HenUL. 

m - 

^ 3_ * 

c^. b” AB 

- *V 

AB 




- A£> 


c*b” 


or Wd C#n LuhJ te¬ 


rn = 


A 1I 1) *.1 „ 1 

A B A 3 


a’b’ 


AB 


in = m t x 


GObiAe 

cmd 


not 

lAo 


Z A 11 0 > M 
A’ B' 

“ A * ^ 
AB 


c W^nij-1 , Ced''lCrri k>£ e^je / k Ja ^ * 

= rhc^mj^Cedion iy G j^-e-ebi V£. Xuvi. 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


105 


NouO !rJ€, Knouo 'h\adt - 


m 


e - 


j A) 



uJkjeA^e_ of aA C^B z JLslcz&-\: AXjA^Cjl o ^ Ab-bViof - Vision 

erne) Ja 'JvcpJ Jjunj^h c>^ AjLnA- 

Abo na 0 = A ' B ’ 

Hem P 

Lejr^Hn a£- finicroscepe. -ftd*. 

If 4 rke_ cdyeci" AB /tei V£aa| c/ose zfo A© 0 

Uo — C f B f*o ^ cfo 

A_S a'g! ^La ■J'DYmne-©! V-€/t^ cjose. At) e_>je. ■tsunA, AWjre|cnre 

Vo = Qfc’ - C|C. 2 - L c a^- rnierosCcpe -hike. 

Hence, hje. - 


L s. V* + Ue 


m. - -t | 

f l 4 

=. -L- | 

f I A 

S. I 

l dw.y 

i&i * 

< eft/ 


N Die¬ 
tz) As ryiai£jniJ^Y )9 f> owe^_(m) Ja rjL$oS.ve. f 'fka- image 
Se^ejo m -a. m f cirosCo pe_ -As cbbjou^A* imVe/uAeoL 

6' 1 ) Fbv /icx^e. poKiess, a-no) boHv 

K<Ave_ Ad 1^-e. itnaU- Also J 0 iA j^xbtry At) HKc_ 

SnncJUbh_ +i^Qn ^ So +Kcxi ^/e-W vieX) be_ 

iv^oreixAejol - 
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C 

r 


^j[ A C^vnpoMinol inoicyD-Sco p€L UAeA c{r\ ol^<rcftve. Lejr^ 
oj- fotoJ Jjun^Hn 4 cm. qnd eyepiece. Xjj^ 

^tDCoJ JUngJh iocna- A'n objeedb placed od" £ Cm. 

+K*- objective. JjlkvS • C^\J cuXode, -Hvc-no^n’j^rg 
poioeA- oj^ 'fKje, CompoUTO«=j irnioroicope . Also CpJoaJaIc 
4iv g Xjun^+H oj +Kje_ mlcsoscope. • 


Sol 


C/ivc^n -bK^d- - 

/o - M ern * = 1° Cjnr ^ -J =- - 6 Cm, 

Ve = I> ~ SS cm . 


F&v" c>kjecdivc. Xcwa _ 




1-1 
4 Vo 


-f k- 

6 


_J_ - _ 1 _ _ i_ 

c/o V& U ° 
=> Vo = 12 . cm . 


po txiCA. (yy \) - - ^ i -+ ^ 


rvn — - l'" 1 - 


0 ‘Tf) 


- 7 


Lcjrg^hc t>|^ mLC-aro scope. - |Vo| +|Ue.| 

jt>-ir C^e XcrvS ^ Ve, - “ 7S Cm, f c = loc-m . 

h d AtM j; -• 4 - i (i _ ■ ■ 

~JL~ - i— — 1 _v i — x 

V4 d> ^ Uc -2_^ 


Uc. 

Me — 


Ljungfh 


so 

7 


Uc. 

~ _y.[Lf cm- 


1 

lo 


ojj /V)/crus Cope. - 

L = 19-JMcm 
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Astro notnicai Tciesccpe - 

Ay\ iron own )Cai -telescope Ja On opjfct cod 

in^tru me.mjr goKaCVi uAecf for obsex'virij. d^-iinct 

Iwna^eA oj kcavenJjj boobed ? pin-nets etc. 

Tt Carv^t t^oo lun&eA , tK<z_ objective lenA 

^oUtcln 1a oj La^pje. 'jtjepJ Pnd Inn^e ccpevtuAJc 

Qmo| tKe_ e^pe -^TLS ., lokicb KaA <A jjnnaii j'oocx^ 
oind Sm&dJ ^pfJd'UAH . 

TWz_ twro L*joA& cvxjl moun't^oi Co~-QA)c\lbj 
tCe ^-ee e-nob -fbe two tuJbeA • TRjz_ JUA^nOL befrjem 
-fUt a£- JjunAeA Cm be adjustec[ uim^ A rac/\ <3nd pinion 
a^Ann^emeruf • 

(i) Nornoaj Abljt^t frteryf - 

L-et" pe*5*_pJLW bennn oj jVom An. 

citron omicaj object - ^oct irvf-irntyt Xa rmdc -to ^faJU 
cm 'tKx- objective. -XthA ttve. tettACope • Xt form* 

a reject y m vended and oUmini-skebl nonage A*e> f op +Kc- 
object-. TXnc. e^pe, piece -ts Ao adjusted that A 1 e>* 

JbeA j i>A»t ot~ tKjl -poc-UA o-p -Hve-. c^pe, piece- Tke^pcnrC. 
c\ jn'moJI nao^nbpeol iyyww^e. ts -jHjrrncol c*t inJinVtip 

fkg 'ftriaj ern^e erect uj.r.'t- /Ve,’ anol oa imverte 

iM-v-t- +K-e_ object* 


OBJECTIVE LENS 
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O 


l Joj mg PouoeJi_ cm ^iv^noTy)] c»J detsCope 

in noYnnaJj oiclji^tmW ~Ia cAjJj^rutc) cu the. ratto the 

cSuJbtemol ec| ct +K&_ etj-e. by 4K«. j-rnoJ Image 

to f he Qt rgt<2_ .Scdotervtxo| och the eg-e ^ by ttve_. ©bj ect 
dt nectly j cokjcn ttve JtnexP imoge cmd the object" both 
tie at /V^Wte. ctiAtancc jfn>rr\ the eye.- 

As the object X /£4 at \/eky kjuge ctbs tanoe. j 

theee^o-sre. a-ngte, s^dotemcLeof by tKe object «t C^ is 
c*Jrno£>t thx_ 3pnU «A the QmgAe^ SL*J=>benclcol by tKj2_ 

ot> | C C-t aj" C. ^ l-i x>- /-/-> 11 a o r . »*i r' lntc> -)t\ P-i \ . / ol" jt 


C, (_ be ctuxACi C, JA cJo-te _to C 2 ). L^t th 

be. Z.A'C|B = OG- 

Rags 'jbrom the j-inaJ image, oct vojinibj 

Z. tC a B - p> Cm the eye«■ Therefore. - 

Mcxgriify'mg poi/oeA^. na = _&- 

- tan fS 




AmaXf - <X - 

m r- ton £> 

tan pc 

ton oc ? ft 

Ir, 

A a’ bc.^ o 


tan p> _r 

A £>'/ 

In 

A A'eic, 7 


tan? pc - 

A 1 a 1 / c, e> 

Men ce 

m r 

A 1 g>' 
G> 

x as 1 

a’s’ 

r C, P>' 

G)' 

or 


/v,0 $ ni tyhj 

Poooe^ (m) r Jo^ 


■¥ Megoixi/c £r^n o^ ng inJUcaJes that jt-noJ imege -bs 


LTOVC^ted 

Xu^fh o|j the -ie-lciccpe. 


l = fi + £ 


-K ThwA tr> increase. moLgr/iJ^y/Vn Power an a^'honowicAJ^ 
t-eJe.se© pe In mormaj out] uAivne nr 7 ^focot JLxn^tVi o^ 
objective JttnA should be La^e and jticet Xm^-th gf- 
e>je Jjlta .slaouid be smaiU.. 
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Note- 

X-y-\ TioYmoJ' ojj JjJescope ; ctvirLaTncA. 

heJri^^^T] objective- iU>v*> amd -eye hurcb, ~ j^4^ e 


0 

3 

3 

3 

3 

3 


(ii) Mkin AV\t fined Jmaje *16 formed aA dhe least 

distance of distmet vigors (d ) from 4ke eye.- 

potx)<2>v_ c\-n A^fvortomiCaJ teXl- 

•SCope. _xA di^rL^d <aa> ptve r<2ob o ofo -pke a-n^-le. Skbtedd 
c*X A-k«_ eye- J=y -Hvjz_ ^’-ned innate. <3j- -fXe Vex&t dtA-tande 
oj? ddAtmcJ' vi3or\ dt> -tWa- ^Todo, sui^e>ooUd ceb Hve £ye. 
by t^vj^ object oJt iryf'nni-fcy > LADkiLrv S-eo^ oUreaHy. 



A" 

M- 


As +ke, object" oa vexyj 3 oa_ oj^ arid Cj ,C^_ are. 
cJbse by , c?r\cp!e. ^ui^deryoUd by dxjL. object crr> 4 Kje- eAp. 
edr Ci Ja alr^ixst 'tke -Same. cu> 4 Kjl Orj^c.' Safcstertdd by 


~ct ad" Ci * Led" 3J~ be oc 


z_ a' c.b 1 - (X 


aroed Xc 3 " Z. aV- 


& 


£ 


wkxAx. C a e>" - cl 


M 


Poo-oeA. (m) - 


- h. 

oL 


As c’l-nydsA c\ crncL / 3 > ahJL smriaJl ^ fWiL^uL^rxe .— 

/Yl - 'Lorn £> 
tan oc 
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o 

3 

G 

3 

O 

d 

3 

o 

3 

.3 

) 

3 






UbardGuru 


no 


X-io A A* eJ c-2, 7 

A A ! s'c, • 




Ae> 
c 2 B> 


-fconn c\ - A 1 & 1 

CiS’ 


c3o 4'KeCf' - 


m ~ X — x" c i & 
c -i&' a' b' 


- £1^ - =f 0 

c iS' -u^ 


Ufe - 

c^uS-iartce. 

Foir 

•€Lpe. XucvS 


\J 

J 

GOT 

-U 

Oy 

1 r 


Lie. 

H<®V)Cj£. 



_ 1 _ _ _L - _i- 

V M f 

_ J_ 

<fe. 


_ JL_ 


(‘-4) 


= -j; 


K 1 **) 


^ /\Jeq:<x£tYe. Sign ^g^nijgjrig poi/aeA- IncUco^cA 'fKoX 

-^tvicO }mc*£j£. jr~) qn J-eJUj> cope. 


Jjungrh ojj il^e XcXcsc^pe. L = f® + Lj, 


pov' Z.ctAge^ rna_gnigX.,v^^_ poto-o^ ^ ~p hotA^-p Lei. qi> Jcog-e. 
cl6 possible. Cjnd -fe. rnuA t he, q>s ^rrxxU <U> possible.* 
He-nc«_ hn XeXcsc^pe ocpe^XuA^ o^- objecJiv-e ims -A 
moetc- JjxhJ^e. -to InCfeoj>e mc<sjnr)\ ^png. poooeh— zvr^d 
AxadIv/i'Jo^- poioL^ ojj’ jA_eJhj>C£>pe.. 


I 

Hencjz. M'hun *■ - 7 ^ 

Je 


rYtm«*x “ ~ ^ 


0 * 4 ) 
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Reflecting *iype. Tdcstope. (Cassegrain^m Telescope)* 

Xi Xj> cin pm pvt) ovej^ -+W. 

XU^Cope ? objective XmA iA Yeptace.d a, 

ConCciVS. pasXzJb>cJU<L miYTor of- LcxJ^Pje. &pe/luh*., rokxch 

Xi> -^eje_ ^>r&vy\. Chvoync^h c and sphjzsaCc*J c*JoerYt\hon&* 

The i-nooj^e, jW?necl X> much bvy^XfcA find the 
jfe-^tecX'na. ytype. leJe scope. KaA /m/cb kXpkiA- Y-eAolviv^ pcwer 
CovnpoMcd -£o 'fW. Xype- XeXcAcope. AucX a 

-iekscope jX KnotSsn oa, Ccusej voiruon telescope cm tkx- 
rt<amA o£ invexXor. 

A Y-ejjUciir)^ Xbpe telescope Kiois deseed m\haJJUj 
b<y Nekton qnd mochtpie-d by Cous>eg * 



Inj aUo^-fqrr, C 1 A fi pqfqhoAc. COnCAve, reJ-fecloY oj- 
oXoXh 2 od inch c ^p€>cKiAa Uji-Ho a mYroiA kok aX -fKc. 

Ce-ntre. • Pa^cXXJ ifcyyA jyxrm a cOst^nl Stae crdesjnnej -Hvl- 
beiiACope Tn a ctcrechcrn pAA-cXld Jc pXnccjpoJ aws pf- 
thje_ nn'iYYOTf Xend bo ColkcX c*X XKjgl focuA ofo -Wjl. mirror 
BcaX hhxA-c- Y'C^edkd Toc^a encounts a secondary Canvex 

yn'jYYoY &> beJ’OT'C hnejcdi^n^, aX ^foCuA* Convex 

miYror TeJ-Iecfs omto bhe epye. piece ? and Xke- 

fmcd iyvoo^. X. _s-e£-h Xkrou^pk eye, p>co^. 

7Tvjz_ fincj nrc<2Sj<e acx> Jcjzn by. bbz_, -e-ye. piece. iA 
mvcxXed to-r-'t* -bh£_ objecX- 
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In nomrriaJ cxctjust. merit mayn'iflyhn^ poin 
refreclmy jty pe teltAtope JlA ct\ren bn- 


eA. ofc C\ 


m = Jiz - 



jfe 


uc> Wxs-uz^ R ts Yach uA Cuaa/c^max Concave reflector. 

Meui-tcnicm reject mjj. “type- Tc4tstope.- 

T K? be-etnn o-b AJk^Vt Corn’iri^ frrorrr 

IW, cXvA'tcirX .stcu^ Xa t ejected by, la>vpje, pc\*T£\J=>oXic 
C®toc_qy€_ reflector C o-n to a p)aw£_ mlmroir m- TRa^ 
mirror Xa i'ncJinx.ol ouf an amefle-. c>jj 4 -sr° -to ttjr aris 
cfl C* plcnrtje_ rnWror Y-e-j-lecXs tbje be_c\m ^-oTrnom^ 

d VeaJ L'nrxxge, I i va jYT»X ojp cm eAy€l piece- £ 2 - 

7Kje_- frfr~ piece- acts <cl 6 <3 map)^/a <^nc/ the 
jnncfl vir'tuaj cood moyniflied /maye '/tug. Sta/v is seam, 
diAtivictly L>^ the ejj e-- 



& 


Advarttaaes- 


0 ) TTvaAc. no cbyD/rjaJic C\nct spkcucal ccberTTatl cryc 
cJiu. 4e> uAe ofo mirror objective m place ofo 
(ii) Irnc^o Sa b/aotJteh- a£> Compcmzct to refracting type 
telescope^ Oryol reAo I udbt on Jj> QcKju veci by iu>\ry 

a. mirror oj Lanpe cupe^io^. 
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Re-sc4ving Pother - 

R-eSo \v\y\a, pouieA, oj- ar) «=>Jd4ic cU noA-t rurrvtrT 1a 

titisc, poiM-ex_ or ^ cxb\ li-Hj oj •hhjL. Jrv^i rutntjfvl- J-o pyt>duc£ 
<dAA-t'mcily se pco^cxfe^ iry\o^€s -h/oo clo^e objects. 

TRx minimurr* eT^'tomCc heJr^cnJo Torn object 
loldcV) Ccrn juAir be seen oa Aep°urjxJu. by -H\x. op^ficcd 
iYV^i's'unoerJ' 3 a CoUjlo! -the Jjtynib oj YeSoluJiort <=j 

i'nA'tvMmnxnl * SvnoJJUs, tihc jjm)t Q j Ye2o)(jJj’tm oj tki oprtiCoJl 

jYv^^ruryvoat,, codes, is xJs r^&olv/inj. powe^ ewd vice-versa 

Resolving Rptocr oj Micros cope¬ 



t-ok^/zx - 

c/ = ^immurV) cU^-fr^r)^ betcoccn tisn> objects wkose. imo&jc 
Con be. Seen -through mlcmscopc vivid qncj cleAX 
/t|S/r>{9 X Called nurnobced ^peAjtwuL oj ^ -fk^ mi CM>.sc©pe 
0 = -SesY) i ~v-e\tiiCoJ cj tike. CmnjL ^vvn&cl tWe_ 

oiojcch cut abjective, 

I* objcpfcive. 



object* 


To increase tike. v-e^di/ivyi powe\_ o£) noioroscope ? iax 

decrease, A £-£• kdux oj srncdltA, UoQve] zs\gth. 

We. Can not increase d because in tibedr ca&e, ap&ctiuhs 
oj the bunA coouJd Increase - 


0 

;) 

O 

0 

0 

0 

0 

o 

0 

G 

a 

0 
r |} 

0 

i 

3 

3 

0 

d 

3 

a 

o 


0; 


3 

3 
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Resolving -tdescopt- 

TRo- JUm \'h o|^ reAbitdti or\ oj- jtnJeAco^ JLa mmsu^A 

-by oriole. ( d. 0 } Sui^ir^^cLrol JLhs objeofi v€ y by +Kose 

i _ _f ? i J. A !L A 1 ' a /'X a" ^ ci . c a /. \]/v c /O i w*>/^ Qo k Ll*. j\i > n 


0 G x -v ^ ' sj 

pure dl/S-tanx ©bjeoHs (^-Sooy 3 -fcaAiT) coWose^ [m^eA -fKvou^K 
-fijA jtcieACope^ OAe, juMr seen „ 






A objedive. c^f- 
j \ TeXtACope 


«.P. o£ r^tope = ig = jflj 

X> = dicutaeXeA *tKi- objecXlve. ©j^ ■fW. XeJU^c^pe. 
A — tAiavel^ngAb Uud. 


d* A XeXe^eope uAed io c.ks.eAa/e dkAtani' object, 
uokxdo gaa 5^n£Aaiiy see-m in -SUni^jW". TKehi^o\z Vnuhl 
Lb ho CoruhtT on A • Hence. to Incrm&e -tk^ re^oixnnj 
poui€A- o^ AeJj^cope^ tve. mu^t u£e fAe objective. Jjzlu oj~ 
JLaSiJje. cupohAuAJL CD). 

An ndcli -fi cmaJ uall ojj lahj^e, objective lb +k©vA AX 
to*!] ColiecJ' c^rejK fet, GrncwnJ— c X^M" errid fmajeA 
Sejun ooll l be /nucb bri^ki-e^ . 
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TTvjl objective of- Qr) cx&liro-noimiGoJ dcLc&copc, a, 
,e5VA> c?tbimed«A_ isr> mm aryol o fo CcJ ixrg^i o^5 4 no- 

TT\jt_ ex^e__ pi eel I'vjO* a -^ocoJ ixng+b 2.S* norn. pino) 
■Hve flVicj Tne^oll/l-nj poooo»__ erf- -ieitkCepe 

(_A = 6600 A B ^or yeltouo colour) * 


^oV 


22SXJ.0 no 


driven -fhed - -fo = 4m. -, d« 

T> t: 2 -S" OY\ - O' 2 ,sm. 

poLoe^_ C m ) - “ ^1 + ^ 

rn - - 4 : f ) + 2^xxo" 3 \ _ _ 4-000.. n 

2 -SXld' 2> O'XS / 

na = -17 4 

Revolving, Pow^i_ 


-x — 

2LS" 10 


X - 

c| 0 

ISO X 10 


-■£> 


1-2.XA 

3 


l-aTi x gxio" 7 

RjiSoIvnn^ Poe/O&s j: CL-OS xl 0 * 


a-os xio H 



^ A smcdU -telescope Kai> cm objective. Xjmoa 0 ^ *^ocpJ 
Jlun^Ph to Cnrv cm4 <30 e>ye_- piece o^- ^ocs*J length 
5 cm- -Hvm ’belts,cope. JU H4edl v’icm) q ioo no. 

-foujev 3 Km. owaxj ? -janol '£K«_ kei^kf dke 
•fnvoctl inoev^c. u)kj^n -d- xJ?> former^ 2Son. aw«\y ^re>m 
tke eye- piece- 

_S^ir Given 'H\pd - 

-f v ~ fsv Cm . ^ ^ - 5 Cm. o 3 - 2-S on - 


M.c\jjn ijnccdA p-no m. ~ ~~ A 

‘fe. 


( 


**G 


07 ^ 


lS~D 


-O*) 


£ 

3? 

= - 3>6 


<r V 

Lud !rJU^ir<h o^j y^Victf uA h CnO - 

f P = VnsuoJ angpte. 

2-S" -ft’-naJI imo^ge <=ef 
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(F 


r 


cm d 


"Icm c* - 


JPD 

3c>oo 


_,L 

3 o 


(X = Vi iucU le Subtended 

object* <*J- objective 


M<7v<3y)i Xh Cocfj cm Yy'i - 

0 ^ N -torn * 

= ( K /~-) 


34 


K - 


(V^O 

34 X g-g 
3o 


3o In 
^-sr 

30 Cm , 


He^e njz-^ective. si^n jmdjccvtoi linvt^Le^l Lr oncye 
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Very Impor-tcini Glues Vi0h5 


1 Mark Glues-tions* 

— 1 — 1 ' ■■■■■ ■ —» 

Q'.JL Hofro does ^t)CoJ C\ Xe.nA ck^v\^e Uikejrv med 

Xk^kt mcJtoU.rd' on 3d jlA replaced violet Xt^kf ? 

6 ^. 2 .. /sjarne the pkA^sjcaJ ‘Jueinti'lyj ookdch veincuns .s^me ^for 
micro ooaveA o-j- uoavelev^fh lmn and uv raddccbcn 
16 ooA b i-n vacuum. (case 

Q.3>. Undent ooh^J~ Condition cAot/> a t>)cov)vex Xcns 

K^vin^. a ceSiJ-c un rcJV^c-tive. mdex cicd co> a pl^nc ^Icvs*. 

skcxd- ts&Vjur\ immersed in a iXjcud ? 

AnAwev - - jj( x (.Delk* 2.0/^y 

<5bH. token monocKromocfic Ju^wt travels cnai baediuwi 

to another , Jd-s unveJenjXh charged. £uX -forequ-incy rma'ins 
+ke_ Savne. . Explain. (J>e.lU 2.0! l) 

Q.S. The Ye^TTickVe. index o-^ diamond xA nfiach ^rcadeA- 
them • How doeA a cUqynond oxfcfeY math use -PuS 

j°"d ? C c Bie^<» ) 

Gt- 6 ... a rcu^. U^kt privpgi^cdbiA a rarer to a 

denser medUum^ kow does jX.s fy’&ju&ncy chsn^e ? 

(cast 2x>n) 

£^•7. -S-fcode. the. criteria. ~^ov 4He_ phenomenon doted 
irtte?rnaj veJJ-e.cXion Jd^tX do mcdo? place - 

° (Delki 2oW,COS6 2otg) 

Sp&- A Xtns. bekaveA au> a. ConveWtng. imA In cur bud 

dd.v€Arj^Vtq Xem.S /V) Gjade^ (t| = 4/3 }. cokad coll) be. -fKe 
ComoUdi on on the_ vajtcc o£j rejvcictive. index 4W. 
maie>u^d ©}> the LcnA ? (C&SEialfc) 

Annex' - > X^n* 


Sp g. ook^ oloei -fke. sKy appear Line ? 

CJ 


(_C8SE XolO 


) 

3 

■•) 


<3 

3) 

0 

0 

O 

0 

0 

0 

0 

0 

€) 

0 

;) 

0 

.) 

•:•) 

3 

3 

) 

3 

-3 

0 

') 
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6H.0. UJWjut\ "hrewek ^rcr*~n A T^rer cfa c» cither 

rOedtUW , -Hva. Speed decrecvAeA. Jb oeS- +V\xA ded'ceo-Le 
iy\ Speed jrnpX»_j c\ decrectAe Tm the, eruA^ c^vvied 

1 t I A ' 1 . O 


b>u -pKe 


JLioj^i* 


K)o»ve 


(ft8S£ 2 t>or, CBS€ aoio) 

®**ll /\ XenA re^rcicX'/e vndi_x 1-4S* cUAx^pears 

tokdo fynm^rsed in ^ jt<£j udd - t/Ohcd JLi -H\e vcJujl. 
°b Yefroic-L'i ive. indix o{^ -H\je_ jLi^ujd ? 

C«B3€ 2©oC, JDeJJvi 20 lt>) 

Ck-Ll- CcxJcuJ^de "Hml- Speed o^- X^vh Tn <a vYiecUum Gikose, 
evitjeoi cm^le_ X 3>o * (J>c.lVu X©© C ) 

0%.12>. UrvdeA. (/OKc\d Cov\cGXjcr>n do£A -fi\e -jArmochor\ 

feunboko OCCUA ? tRBSE 2007,10^ 

&• lM- Ttoo 'Hun o-^ poi/oeA, +&D cmd - 2 X> oajl 

Cord'Qck. UJhoch 1 a iUjL j-ocoj Jen^dh -K-ajl. CowXjooX&m? 

(C&S6 2004?, lo) 

6^.-is* co-Le Cbvwex m) rvx>vs UAed ctA AioU. vieiAj 

roirrbxs fn CbxAS ? (_ JDelk* 2©o9 ) 

6GI &• A Covwesiji'ng Ler\s re^nrcicbfive. mckx l-s’ X. k&pt 

fn a JJjuJcL medJuryi hav\Y)<^ Agt/vl re.j^TQchive, moitx • 

u)UpaJt todtdd be dW. ^dccJ Xn^dh ofe dKe -LunA in 

this meMurr i ? (c t |Ki 2x0 3} 

/WsweA j =■ °o ^ 

Q.-17- Holo doeA pouoeA. dke. Cov\\/e.x XjutVs v<zn*j. , JL^ 
■fKe XcXXnd red JLj^A- -X rep heed b^ vio/eh Xp^d? 

£CB$E XeoO 

Ci'J8« Explcxxr\ coidh 7doion tolpy dhe stem JjboKz r~QdXtsX 
edr SMmvise or sunned ? £R6iE 2oog) 
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2. M<*rKs 6tue,siioy)S - 


&-1. A op XtgXAp , TyicioLm^f om qn ccf eA_nJ ^\^ss 

p-9b«>m (_ Xlg = Js *) move?* p<xxcGUUj| Xo. -fhe. bc\&e_ X<*r\e 

oj^ *f-ke pAjsm TwsicjU, wti - . FInd +Ke. c\n^e mcjcLonte 

^ +a x*%. CWkil ,„) 

AnAK)e?z_ — i, — £> o 

G^-2. Avq object /yb Jo?> leapt m pronb op q. Concat/e mjm>r 
ccS aW^uoV* ?>o 


LUXjL- 


1 


B 


C. p 


0 

H) 

o 


(p>") CorrpXcte H^jl Ta Aj oUo^nqr^v ^k-ouMn^ -tke Lwc^e. 
fb^rnccLiOr) cp -f^vo obje_cA . 

(b ) Hoto toll 1 bke pos-i-t’ion Qmol jvde.n&i'bj |-ke fmpje 
be- c\j£fec-teLol [f -/Ae doooejx, ^.cJ| of bKe mi-rror ! s 
re^p/eo-hn^ ^ux-pcice. 3 a pou^eol blench. 


ArvM/oex- (Jo) Tke po^'tiOY^ Op bke. 


cease 2 . 012 , Rase 04 ) 


Ayv£U)£A- - 


“-I 




fmege. r-ervqcun^ Aw bub TrcfenAt-bj im^e cUcft^le& 

G{- 3>. JD> ro.tx> cr cbxo^tewnri 3Vv©uo\v\g, -j-WjL pDTrncoh b on] op p*-inQcrn-j 
ycaTiboui anol exp| cm- o cd oohpct oon^leA -PK^_ pAjmaj^ 
ratnbow li. visible - Ct>*llvi 2-010 ) 

GG M• TKe Ycxdj.uA> of CiaJ^cJ-uajl p_f -tbe spaces op a olouJde 
Convex ler>£ cxajl. locm- Qnol iscm. Xp JbcxxJ Xcn^H^ op 
"H^e Xtrv& Jb l'Z cm, find -H^jl rzfrz^cHve. fndJLx °f JJw. 

nnevk^cj ojf +K*. Am * (c«M£ ao.r, 09) 

Arv5>i/oe*>_. - >M ■= 3/a - 

Gt-X*. A bico-nvex Ler^s hc\A ca ^foccj jUngfh "2-/3 -the 

r*cUu/> op CWxyf^zhjhJL of ZJ Ho&n -SLUzpQce. Cu/teM/bXe -Hne 
reprctobve index op Xm4 rncch&uoJ! • 

( beltu aoo M, I©} 


C) 


o 


3 


3 

3 
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r~ 


O & ■ FvncJ 'H^vc_ Tc\ cii UA a pta/tO-Co^t/ex 

fen^, o-oVvo.se- J-o doj )jl-\J> 0-3 rn oirjdl 4-he. TTe^mciive. 
I'noU.x o|j- -f-he. no^vf-eA^cJ o|y -Bve_ JxnA _6i> 1 -S'. 

ArvSuieA.- R — (JbeJJu |o ) 

<Q.>7- Q=f 3 Violet Color S-ejzr\ e*J- +he, bcs+tom ojy +'kc_ 

3p-eC-+vuYiT) lk^'Wiud LoUJrteL JJ^kf 7A ck-kf^eA^eoj c? fVbm. 

60 Vv^ 9 

(_b 3 G}'| ve -fK*_ ^brnouM khod C<\k toe U^€c) kt) otof<A.rrs)rv^ 

r-e-jp-'ackiV£L \r\otjLX o|^ o£> Q pvismo )y> mimirw 

cUArlecbicn CowU^on. ( Rft&f X»5 , ^ ) 

®.8. TPv£- g-iVon -bdke. <5kou)5> kke_ VaXu/A ojj etng'U, ojj 
ck-Ariocbor) 7 ■^br' c?U^eAj£rvi" VoJloA ojj ’thjL. modxncd 

-J^ok' a 'bnqn^uJo^ pAjsno: 


AngJe. o-j^- Incidence 

33* 

38* 

43* 

sa" 


7f 

Am^le. o|y oUviAshon 

Go* 

rc* 

46’ 

4-6 

43 



(ci) pbv ujKpoH VoJwjl +kje_ rncJioUrKJL , di fke- 

ay)gJe. ofr emeA^ence. i ifc&ly X i>e ^upJ jfo +ke qrg^e- 

oj incidjLYYX ? 

(b) j3vpio a r<*-y v &Kjonirg 4W_ pAA&mj 4 

Ycocj oj^ Xi^vt '/'hrotg^ kVuA 'pyisnn coKjzr) f/ie oin^U. o-fe 

mcJoUnce ka£ fk*_ doove. vdux- , , s 

C JtHtl k* 2_ca<r, 10 ^ 

9. JS-fovd-e. *H\*_ J^v-iv>c3pl-e_ ov\ 6-Gl'MC.h •Hvt_ lmovKag^ <sj^ qr) 
oJoXcqJ -piker _xA bcu>€ol- IdkoJ - GAe. fixe mecessaji^j 
Co-ncU-honA per -Hvla pb^oaoinruLnon do occua o 

Ccs&£ 206 3) 

G*J0. Gokpdh Jj> -fUjL rdoX’oTO beiu sozjn cvi-idCod Oio^£. QOc) 
r<JVe»c4we. iy^cLlx op q noocheMqJ ? J>oeq Cri-Kcod *=ir^€_ 

ol^enol w -H^ Color- ? (_R0S£ aotS^ 
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Q. 11. C—£>S C<aJL<30'C. -bWSL. 'fcCl')OCe_. O^- O) r"> obj-eC^" ojy 

K 'from c, Co-oCc^ve rni'nrbv ccxj Ajt>^Ah io Cr*n 5 

So & lA oLfcun cv. recJ i.Yn<\9j€- o^- hoa^nij^cojbon H, 

AwAuj-eH - U - --5T Cm . / -** it * « „ *A 

C J>cikt aooai oa p 

^- IQ-. J2>tooO o. Y<9'Xj c1ac\^tA«v\ Jro .sWouo H'Vnv * J^YrsocJhcm of 
fUjz_ tmAije. In a. -|ctA- vSi<^W^--eoj (^K^permeJ-vop)d0 -<=_xj-€L, 
<SKoto uA-hh -Hvc K*J£> o-^- oi oUov^Y^im Jaot/G -HvU> 

cioWeci" jlA Covrecie_oJ ? , \ 

§•13. JE^'iroti/O c\ J<03eJU_£_cj Tov^ oU'^jrqtY) o-j^ &Pr) (^s\fDY]C>rY) iC<aj 

;fc0-e^3>Cop in •VKje- yuM_ pcnvcl- po£\-tion . U10-te_ *Ha^_ 

■expy^vsiOTD 'for J^hs poooeA * 

C CQ^e 2.668 ^ 

<5gIM. 12>y<^uj a repo oU^roim o-fo Qn ^Hnro-nomio^l 'Me^cape 
In -Wxc. noYnn^M ^c^u^tnae.rvj'* pos’iVibn- S-toJ-ei -hMZ) cjfaiAhqck 

°h ^ ^ °b &*'*{* - C £>c.|Im locs.oa) 

GplS* JT>tq t/A ck Ycp-j oUc\^rqno o£j C^rnpouncj »ii cro sooj^e. • 
M/Jle. \Wt- expre^sion ^oy if.s nr ^ n (jjyj lr ^J pou^e^ - 

£RBi6 0668) 

(Si-It. JDmui oi rccy oU<xgYQ'm ojj- a r^kcFimo. jtufyz.-idesu^ 
Js-fcc0-e, -=hxro ooj voi0<p?jeA oj^ -j-ivik JteJzscope. ^ove>i. a. 
reffeotiv^. J-eJj-Sc^pa . (.Pelki S-ooM , 08) 

GG L*7' J^y-ctoo c\ ^o^^JIjLlo) irc>uu oLtc^r^tn oj^ g. r-e^-f-lecAi/n^ 
*i>j p^. j£cJe.-sco pe . UjA^+e. jlrhs. cftvj o r\g_ ao|vqn|^e_ over 
rejV=,c^'o 3 Adxs«= P e. 


4;) 

o 

o 

o 

o 

o 

O 

0 

0 

0 

0 

a 

0 

Q 

o 

o 

o 

0 

0 

0 

o 

1 . 

0 

o 

.) 
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3 MeorKs G^utvtf 0 »$ — 

<§n 1 _ p c>jj JjutvZ . OO-t-c -ofcs. mjoJ-L* 

J2>-eofuce_ -Hu. r-elc?ot(On -j- = ■+ -j- for fo<ro 

.LmA£_S ICc^pi Ir-) Coyfoach Coo^x'ioJUju^ . *>. 

~j~ 3J (CQS£ Xo!2_ ^ 

S(-Q^ O-toJ^ +Kj2_ tp>^CJ2^ CUo’OC’U. -Vi on 2> rf-ox prT>dqdrVj[ 

) rdcSonoJ r^j'kcJion ojj fo^Wt - 
ob 0 ^ n 3 'm-S Oo ^kot>o 1 /vocaj sp-eoicOCj' o3x£>i^rutol pn-fcno.S 
rr\cO<^- UAe. t>p .^c-tO )" ve^ le chi or) ho <fobur\ 

LYWeM-eo! oj- -hhe. object 1=^ oU-A/jednon rex^e,- 

(pt "> TKrDU^K 3o c^yioI C tO TPyrou^pK l’&o' 

(_J5cJk* 

( 33 .- 2 >. 1/0 I't'h -H\x_ Kjotj 3 °jj vSlu tOble- Tol^ ^ cUajvC 

a reJcutton bejfr^>*c£-n •+K J e_ object- olU-ta-noa- Cu), iirm^e- 
c^xA-tcjriCJL- C_v 3 0vnd moUuA o-^- CMtuJQkuAJL R. fo'*' "Hxc_ 
Convex SpKe/*j| crx} -SuA-jnc^j tok^n °\ ropj for/els 

foom rqrer fo oLmACV m?ji(un1 > n 

C^ese zoasr, to) 

(O O A, yzx^ O /ji^hdr JoL nn cJdjjn£~ on om One_ o-k a 

^aAC p/Jsrn Qnpl - Cmeir^eA oui* ^n>rr) hWc_ o-Ho^x, fact. 
TVqcc„ +Ke_ p<3cHo o-j^ tW lfc<xj and oUdve, on expression 
•/ov Tre^Aobve tncOx o^> "fOc_ ^aAA p/4sno- 

^case 2-©n ) 

(53B An obj-ec4" ojy ’icno Od^O" -fo placed °cf ^ 

oIaA 4^-nce. opj 2>o cn. jytrn c\ Convex v^nmrcnr o-Jj 
■j-oCcJ Xnon^Mo IS"cm. Find Ovc n^aKvuc, position ‘And 

Sl ’^ °1) +K *- ' ITn ^3 e fr,TvneJ- (_ C6SE iolft) 

d • G * Unfh On lOtj^ ^ ^LU-t^dDle^ coUcxPjr^rv)^ d22uv& 
tko m\ ytdY 'pormuiov Jnr o\ ConCotve ■no'iviro'r. 

C case *o ©33 
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£(• 7‘ A -pill-ed u»th vooJ-€A, dx ci Wju^ird oj^ 

12* M Cm* Tkju c^pojTjrrd <= 5 Lcp'Hn op °\ 'nejickjjL oj- 

+KjZ_ bcD-tfOYY^ Op +KiZ__ -^O.y\yk jLA mJO^UAj2_d bey Q miomSGspC 

be- 3-3 Cm. ujW=ob J_a -fhe. YeprctcdiVe. iruMex op cmocHoz.? 
T-p t\)a=beA. -tA ifeploiceof b>^ e* Gbjuiol op reprq<ohv£- 1 rtcLox 
1 • 6 U^jjfo AK^_ JQwjgL , b ^ oolvxi- o(xA-bcir)Ce. tooujol 

nnKiYOS.cope. Kctve. _-bo b>€_ rnov r -ex?l -=bo -f-ooxZ> o-n 4Kx 

mx^le. cK^joum ? IDe-lki a^63.,c^) 

Arr\Aw€A,- 2. > 18 Cm . 


(§•8* 7R<x vdocjrbj op a ozxiJ-cul-vi monochwvn^Ab’c. JJg/Ut m q 
ver\ byqnApaAxvvb mxcUurn Ja 2 • a z-sr X1 a 2 no/s. U)lvd~ -U 
■Hvc L**} CviiicoJ o-k mdcloice- cmd 


Cb ■) po)aAjzim^_ cvnsple- "for bKiA nXcUunri 


/W>we^- (p ) L c = Sm " 1 (.G- 74 -lO 
(^b ) i-f - -L^yV 1 - (_ 1 -34 } 


£<:&*.£ 2emS3 


(§.• 3 * toUon c\ toxj op JCn^V-Jr pcvVse*. blqYXugk <q pvtsw 5 J^fnd 

ou_R 'Hve_ xe)ochov\ j~or AKa 'to'tcj gGlvJ<^jJi o->q & 1*1* 

b-eAmas op bkx °\n^lC- op ‘incJcUna^ L ar\d onncple. op 
6/>aeA_gerKe- 6 * 

P]ot a ^voe^pK .skulking. *Hsjx v/oiaj 0 J 2 o-n op crn^l|e_ op 
«dxA/lodno-n coi-Ha. Abe ary^-ie. op 1 ndoU.nc.e_ obtcun 

4 Kc_ CoyicUVi Dvn pW Abe Chng4e. mir^lmurvi cbLxnajtlor }• 

tR 8 i€ Z«o 9 ,«> 3 ) 

CSl-i 0 ' Moco doai -H\z. ^V^LuncAj oj^ a. bearr) o-£ iiU*vcivi oicb 

cv^feci-eol tokm bof -jpvnryl Our info ^Ic^f 

A Tfo-^i . ojj- iricioUri't on qn. e^ub [cobs^cd ^|<xv?> 

pAJ^no .stbovo^ mim^OMnA. cXjL\/\o^j.on\ ojj- 3 o*- CcJcLAj^cfe- -Hve. 
speed ojj L'^kf- -bhroi^K 4bc ^(ciAA pAj^m • 

AxiweA,- v = 2-la xii> 8 V>/s C.C&SE i*>o7 ^ 
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£ Ma/dcs CftuiAiioviS- 


Q. I. ) 4>TTCHUJ C\ rcxAj _^-o -sk>0uo "VKoC^ 

jt)-fmcci<. otO c\ Concave- wirroy cobej^ -K^c_- oLj-ech 

JlA l<JLf>-t bedwcun Juts -focuS cmol Hml- pole . Using 4W*s 
ot<.c\0rAYn ^ oUaJ ve. +Ke_ rncHgnijiccGtxon J^yrrjujQ '^ T>ir 
Lmcpye. -joxme^c}' 

Cb ) Mjua^ cSbouos ^ Convex spl^esdcaj uhH^ 

Ceni-re. o-J cuaa/oJtaAjc CU ng fkt. -two media 

ofo rejjrcoHv^e index- n, anc| n a * I>y^i/o <a /ay d*y*w 

&>vou3!n9 thsu fDTrr>«=\Ji or\ ojy fWu ]xy\cx^^ ofc a pojnJ - 
objeoh^O Lyiyp On principle. QxJs • It>e>iv£, +W, 

X^aJhor\<*)KAp k-eJ _ iAjei2_Jn ■H^_ obj^cU - ©Vnc] jyYVp|(L ciiAla>iC<L 
in tenures ofo reject ive incUce^ +W_ rat Ad a and 

tWjU 'fc\oLl US ojy CJsLhMcJtuhJS R ojj fbuu SupjnCJL. 

fcQse *© 10 , 11 } 



&G 2. - J^eAjve,. 'IVue_ mirror f^upJaor) uSnn^ tWc YWy cUajjforr) 
Jov ~tUjL 'jx>rtyioJUoY) ojy a reed °rnc<je. c\ Concave mirror* 

^tO J>e-jJJnoe_ -H^a> veACilV/|V\J points, oj- c\ Aedc&Cope - Wisube- 
o[ruj two advantage** oj : a r ej-lectin^ telescope, over 
a re ^ raC+!n ? Aesope. - CDt(k . lcoS . ( , 0 

(% .3.. J>r£Too c\ my cpUAgrqnn ^or ^ornnocbori innate, ofy 

a point object by a -fK^n douJde. Convex Lens having, 
radius ob cuhvoed Aas R, Grief /?i_ Qr\d hence cUhjve 
Lens mockers forrriuJci - 

(fe>) Ijj G Convex lervA ©^ foccj jLvncpdn sreem Js placed Jr\ 
Contact cocoa ally MfW a conuave. lens o]p joc<d length 
xo cm- c^Olv<=\dh JJ> -Hvl. pouter o)^ toe Car/tb]n<Ui0-o ? 

AruSue^- p -- 3 i> ^ (cBSe 09 ) 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


125 


<^. L|, (j=l) 3^>uve thje hurA JWrnaiq. *J* “ V “ "t f° V 
Ct>-nca \fe .Xua-*^ ntce^sc^y Y^pj c-U^ram. 

DO TLoo hors o^ pooo-eA, Iojd and -^X) ajxe placed 
jVt CoOh^cl'-- (_t ) CoOcuiccfe. -B-vo- pou>e,r oj- m^o le/14- 
(ji 3 toKfiAje. sIa-ouJc! Cnn object t>e. Kj ztd •Hv*. -t&KS 

So cxs -to otrtcan a vW-tucJ irnapje. ojj M^n'iJiccchoA 2 . f 

AnX^eh.- (7) P"5j> 073 LL=doCm- (CG5€ 2^,oa) 

( 3 }jT- FoY A r^j Jugtdt txavdljn^ jpnrm c\ cWer 

meetum oj- veJVAc^Hve Tnct^x n, to a. ysrer medium 
°b ccjra (drive. Index n 2 , prove th<th 223: z SLnU ? 
Uikjude ic is the cnttcat amgie oj mdience -fox the 
rnJtetUQ. • 

C-b3 Oxplcur) Oith nm y KotA> ctbove. pv)napie- 

Jla used J-ov tyanxmfssior) oft Video si^noJ us'im^ op-Hca} 

fi^ eYS ' (.^dkiao6£ ) 

(&• €>• J 3 e>oiv£. *Hvl_ T-eJecDom lo-eB/O-te-io the Joeed -fengfh 

6^ a Convex torxX m JtchrrTX °f) "/Az- yacLiua ojp curvdhte 
the Jta 3 d SuArjaces and rejmclive index ofo its Ynateno\ 
UixJ te the dgn converdion. cmd two assumptions axed 
m the cUhAvccfcior) oj<j thJU relation » 

Cease 2 - 00 7 } 

(S^- 7, JD-e/iuve, 4 -K£_ expTre&s’i&n Jox -the rejxcichve^ md&x <J 
-fK«_ mocteAu© ojj the. pA-Tsm in. Jbjrrns, ojj the angles 
OjJj the pxdsxnj ancX cm^te 0 J minimum djidicdxori . 

U^e. this Joxmuia. do CcJcuJode the empale 0^ minimum 
diA/‘\cctiOYi Jo r the e^julLcdtxpJ tyiargidpA. pstsm o'J 4 

rei^Ve mdtx JS. {j^ki 

AoSuj€A- - cSm = •H'/s ' 


Z) 

o 

o 

o 

.;;> 

3 

D 

O 

O 

o 

o 

o 

o 

o 

o 

Q 

o 

© 

o 

D 

o 


v 


) 


o 

0 


3 
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A v/r-tuoj inooge we aitwaA^ ? Comnot be. GqtAgJH 

OTi G Scre/LT) • Yet - eOki^ IatC. **S.€jL? C\ v!Y"tllA<x) I YV)cL<jL\r£_ 

a^£. Obviously bvtn^n^ Jj- OY) Jz> HrsXL Scr^i 0 be reHnp) 

oua. er^e • Here Q Corctr^cUcHon ? 

CS, Z- ^ *p\s,h Unoler ujoJter ~U> vieooin^. obJL'pueiy cct~ a. -|Vxker- 
^ar> s tooling on Hoe ojj <a JUXe, does the mem 

Look tflJJer or skor-ier Hoar) U)k<H" kc QcfuoJiy J-A p 

<^•2). GJky tnuAi botk Hoe objective- orno) e-ye^-piece. o^- g 
C ormpocmd microscope have, -Sko^Jh ^oc.cU -Icne^Hv*. ? 

©■•M. Tbe fejp-ocHve. index op a rncHiyuad d£j- a Conceive W 

-AA ) , T-t vlA immcyseol m a. rruuUlury) ofe rectosicHve nod* 

. A ptxhcdjbJ b-coiro o^ Xi^Ht xi LnHHcnH o-o H* /ere?, 
Trace 'Hoe. pocHo op eimergeH rcuy coKca^ (i ) /U x r H, 

O' ) Hi. /> H I 0*') H;2_ < yM | 


© . S. UJ,'l) +kc ~pocj>J Jcn^Ha o-^ n Lervi -^or real - Xt^TH - • be. 

-Sorrje or XtM Hh^-n thouh blv^t- X^4vk ? 


more 


(3*6. lOk<n a^ee. turo iTnpoY'fcird' XmiHH/on-S ‘A re^pmef"t>0^j. 

-telescope ovecu <=* re^leetm^. Type H-eAtxcope ? 

CSl -7. ^Dravo a plot -s.koto-ir»g -+1x6- veuject/o-n z>p poooe?i_ op cl 
bcnA un Ho t-Ke. iaiq vHcngHo op Hoe in cJoLu^h Xt^htr . 

£5-8> H Small buJ-h jJ> phceol cut *Hve_ boHoro o£r ^ tont 

Coint oaYu\n<^ ca) outer Jh) O. oLupth op 8 o ao. eokcxk -be -bke. 

ojj Hoe .si/i^Qce- op ujcxt&i. th-trov^h oHJch JU^ht 
-jprxyinri 'the buXh con emerge- oiaH ? J^pncfive index (for - 
UJakcA. ii 4- ’ A „ ^ r, ^ 
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<SL- 3. A Convex LqjoJ, ojj- pc Ced AtMgAh 2-^ cm. xa, pierced Coqx \— 

aXlxy i ir\ Cortci ct co-itb C>\ Con cn v£- JjlvkA> op pocM Jxv^jC, 
9-0 Cxm. JS-etCAm inX- , +'bje_ poui^v *M^e_ Cfymb’tOcebon r bJiJj 
4 b c s^-kw b~e_. ConveAg-i!rvj or oUver^m^ iv\ nni"uAe 9 

Prr*>. P * “ID 

GMo. /\ Convey, ten/, op focaJ faun^h 2-© Cm^ kaA a point 
object pbcjdo) on dt-s pAinci pie- qx\j 5 cdo oUit^cc op 4oGn. 
prom ^aJ~. A p)qrvc xv)jYY©r A*> placed 3o Cvn- bekdno1 Ahc 
Convex Icax/ . Locate, tbe positton imajc jp5rm<Lc>( by. 

r WAb> CenrobmocpiDo- XA 4Kc iVno^o. re/xi or rir-HieJ ? 

>^v4. lo Cm. in ^rmt pbruL. mirror 

0i • 1L . Hoc -^ocoJ Jjuo^Ahs op -the. objective. cmo| <c-^e.pieec. 
Op a microscope^ cure 1 .i? On. ci-ncj soo. respectively . 
pi no! 4he position tbc. object Yeiocttve to 4Ke objective 
im OTolOi- d~D GbtCMv') Q v-) ari^uJq/L moppni ^ )C.cJHDT) 

30 |r\ normoj Qc^'u^flnrurt, 

/tnA Uo - -1*5" Cm . 

£M2. A Convey /-m^a op ^plcuv* (_ 44p I 'S’ j) ptace_c) in <4 

trftr^paAcnt yLujutoj J>uck 4b nt Lt become^ Invisible- 
oGbat the. ropm cji ve l ncUx o p jUcjUJeJ P 

/W> Ml = 1’^ 

C9 r l%. Cor <2 Convex XcnAe b-eAow-e °u^> <3 cLve^^jn^ 1-ervA ? 
X^ yeA ? Atcefe bKc ConctifiDn - 

CSblM- toblch KcuS [jxvgoi, Ori4i£od °ipfip/e ^or 4ztcJ internet! 
r^lec-fior ; b!ujz_ colouh- , or ycALovo CoIoua or v-ec) CdIoua? 

0 ■ IS. U2Aife_ *H\c. r-eJccLt or^bip betu/ecn omgtc incidence 

Larj^i-c o|j p/dsno t A* y cnool qr^tc mirimMin cLA/i<dfV) 

c S,vP pm cl tnan^uJaA' pAJ-srO. 
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Unit - 10. Wave Optics 

Class - 12 th 
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INDEX 


S-N. Topics 

1. tdave/fr&vrt 

2. Hu^ge.-n'^ P-Amcrple. 

■£> R-t^-kef lor) ori "Hoe basis oj Utave TKcory 

4- Rejfft* c-t i on o-n -the. bexsis oj uoewe Tboovy, 

-S'- G>ebc\viouA. oj PaJ-Stti ire iOcc^csIjs p)arut_ 
Uocwe^roirvJf 

6- E>-e.KcwioiA> 2 _ oj spb^sicoJI mirror -towards 

plcnrue_ u^avefroruf 

7- CofuAfirc!" SouAuCj^A 

8 • Xrd"eA--fcAjio(JL oj- 

young's double 3fit expe^rruni- 

£x.p /t zAVi>iOTo -for toidbho no 

Lr4€Jx^yesj2.>n UL 

o-f U^tat 

J^j^annce, b/oo Xrdevjbreri ol omd 

cl V£p/c< efi on 

Fresnd JDis'tQriee 
Pd |c^ zoobum oj- Ug'M* 

Lento oj- MaJuA 

PdloAJi z.odbo >0 by SCcdbl<L>d-n^. 

P5) a>u Z-odb ori bij fczj kcrfc i ov\ 

B ire caster Is Lau3 

PoIqjtloioJs 


Page Mo- 


02_ 
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io. Wave Optics 
Wave-front - r , . . f . 

--- A La j^veprGruT xA cXjJjiyvlo! Ojs -fke Contl- 

nttoui. tocuA oj^ -tkc^e pcvdiole*. oj a medLiunn^ to kick 
<xao vi brixtxng. bn 4Kc_ same_ pKo^e- 

^epeodiw om -Hve .sk<xpe__ o^- -fkc, -5&u^_ce 
toqve^Um^ C_o,~o 1oe_ o-J^ "Hyreje, -k-jpe^ * 

CO -Spherical uo<*veJVont - 

t/okon -B\x_, -Source, oj Xi^Kh -U> poird .^ouAce 
tkiL lAjave^srmt JlA Q Sjd\OuL odikk centre c<J- kko -So uACC 

0*0 Cylindrical UJcwe ^romt - 

l^kcjrv tke -Source oj" iujjVt xa XtrutaA (a S.X<t). 
•Holvn qJJ tke_ points e^UJolMtoint JVm-r) tK*o S»ouA_Cc^__ 

-tie. cna a OjJLinclt^ • 4W^ uyxve,firt>v& Jl a c^JIay) 

cIaajcj?J( ■ 





Cl**) P/crnC kjove^ront - 

U3kn.n tkc pOn-nt SouA.Ce OY JOr>eAA_ SouA££ o-f 

tijht dA <*i v-eAy ./U^ge d^tonce ? ^ svnaJJ poAtion of- 
spl^hJc<x} one CAj/JndeACxxJ uwe- jkont cp>pe**AA dt> L>e plan 
SmcK i^jew&jrD-nt Xb CpJU(cI g. pfcme tMavo^fyont* 

* X.^ tAie a s^Jr oj- stvojg-kt JJruA x>k]ck <***. 

P^Apev\ok cjlaIaA. tr> *Hv«— Ujave^Vovcp tko-o tkcA-e X-t cxs cxhj_ 
CcJLtfe^ -f~ko. YiXy La^MX' 
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Thz, g-iven -J- i 0P >) >00 CO Ytep/t^percfs CK^_ 

IaJ veJOvvC Ohne) ^ faAjS> o-f -OgdC Counr-c^ poneUng Co pW_ 
(AjSvejvDrvj- C PWF ^ oUr^^-ng .spkxOc,oJ tAjQvejrDrd- (P sw O 
and Gor>ve\.cp ng 3j3U£AJC_cd boqvejVorvf fCS!A>F) m^pecinvclg. 


PWF 

/ i 


Diverging 

SWFn. 


RAYS 


, RAYS RAYS ' 


Converging 
^ SWF 


4 I 


Huy^cr^s Principle^ 

TTGl HuAj^ervi pOmai pie_ AeXfjs 4Ke- m cOmcU 

-fW- (Ajo.ve.JVorch JL& pvopcMgc^-Od ?y-> <=v yr^dtujjnt\ • 

/A CccygC tvj. jfo iHp^eri-s - 

C‘t) 6ve/^ po-i's'vf" o-to ~hkx_ gOert tAjqveJVD-ni" £ CcdXad 

pAJmeutjL| (yoave^rmn^ 3 a Jre^K sou^c^ ofe tu^ud 

oldduAXarice., Ccdixd se covOoch^y utqv&leXs^ toldcK Crave] 
i to cdJ cCree-iion-S CoiCK CCe veJoorhvj o-p X^IX >n CKe- 
mecC um - 

(ii) A SiAA^oce CoucOinj -these- SecouYidQry ujavelets ) i&rv^erk 
'ttcdJjj im -fKe_ ^oyu)cvSlc| aU-recCi on oA jviitqnd' gWGs 

•ffoe. ruex-j t^JQve^Yo^t cut ttcxt /tiaOi ni”* TKJLa 0> OrJLCeol 

^eco>qo}^Ay jvoyxt. 


V* - *\ 
\ > 
\2 


I.- 

/' 

43 

/ •. 

AO 


PROPAGATION 

OF 

LIGHT WAVE 


b 2";'4 
B -'O 


A2 A A i 

I 

I .*•’ **. 4 

« 1> : 

r 

52- ] 

»■**-...-■ 

" C “"~." 

I 3 * 

I*. 

i ..-- 

I .-- 

U‘. ) 

I'-. 

I . 

I 

B 2 B B i 
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Reflection on fJ vl basis of Wave Tkeory - 

Huyc^Gn's p/Jndple. Can be_ UAed to exp Icuy~) fk*. 

pl^cr>ome-na of reff-ecJior> a-od rej^cJ-iom oj XgW- 
on +Kl bcxiTi^. oj- boave *Hvcovy» 

Tv-> 'tW_ ^ 4 v^n <fiSH*>ij 2 -. /V& Xl ^ pbm, kwv^Jy^id" 
mddj2jf\J cm Ck pl^mx. mi'irr'OY M,Mx cd~ /Lbaa' - bi ♦ 
1,2,3 Aax, ikjL. CoYTre^poricU'ng. modjLnJ' ToL^A^cokAcK 
qAjC. pej^enMcuie^ Jo AB. 



According Jo Huyjeirvs principle ^ eA/e^y pcnr\i on 
AB Source of 5eornda>tAj lA^veJcb . Lei* -fix -Seocryd^vy 

aoqvdels fWm G> .sJvifce, M|M 2 od* A 1 in "t -SeC&ndS' 

BA 1 o CKk -_ Q 

TKx_ 3econdqnj UiavdLck. from A toil! travel -Hu- 

Sanoe oUi.'tqnce ext in -B\/_ -SQme. "iime- TTx^efore^ iorB\ 

A a/*> centre. and ext oJ> rooUui 7 cfrai/j qn cute., -So 

*H\ai - A _ 1 _ 

AB ^ ext -_ (1\ 


Frt>nn A drquj A 'tG'ngCnX jphruC aW ton eking. 
H\^ SpKjtdcai <x*iC t^n^entiaXU/ oj B*. TKoi^rwe A 1 B f 
tke se-CnndcaAj lAy^v^jXorxt ocjjte^ -t Seconds • TW^ 
ajouJd adi/qnCC in -Hv^ direction ©j) Va^p 1 ! , x 1 and 2 / 7 
aoUacK aw. tke, C&Yrebponding reflectecT reap perpencU - 
cuLx\^ tc> a'b • 
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C 

r 


Hence ang^-e of- incidj_nGe i ~ A&aa' 

a-nd cvm ^le oj- rej-iecdion r =. Ab'/Va 

X-o A. A a' G> ^nol A A A 1 Q> ^ 


A A dL Common 3 


BA 1 - fid - 


cmcj Lb - A& 1 - 30* 

A Aa'b> a A^B 1 OLh^ Con^rueyvH. 

A BAA 1 - Ab'a ; a t*e. Lt - Lr 

toKdch dx H-Ke Jj2oo oj- re-^ecdion , 

FweHKev. *Hvl madeni - ^Ave.jWvvA' AB-, -Hvc, re^leoBvv^ 
du^ao. M1M7, cmd 'Hve neJHecdejd t^^v'^fs-orJr A f d 
aXI pe*z^>e/r)oU ciaJLoa. do -fke- ptane- p<^-pest. 

7T^jLMZ^pnrc_ moolenJ" T^eu ? noerncd do *Hv«_ roi-rror 
MiMa and reflected -fey cJU JJe, fn -fk si_, ptarie_ fta 
p^pe^. TKal ,d Aecovid d_qw) Ve^ecJibr). 

Refraction on tWe^ basis of Wave Theory- 

Xv\ -Hv*-, ^pvo3 ffuAje xy -Ck o. plane su^jfaa 

kkod Lepoi^oJfeA c>i derwey medloim, o YftjYCt ok v G 

i-ndo* JU r^roxv) c\ YC\reY meaUum. . 

Xjj V, dA vdod-Kj 
Xtjpid' no rcNA-er medium 
and Va. La veJckkj oj^ 
i n denser medium 

4‘k-C^VA. — 


ah and c 



v, 


© 
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AG> plaruc mcj«=»lxrdh cno 

xy o0 L. BAR’ =- Z_l • 1, 2 -, c*rsd 3> ccnjc -Hvc- CoyrtA- 

pondUm^. inctcbcrd toj^, noyrnoj do AS. 

Accorc^Una 0o h, '0jj<J’ ev " > ' 3 principle, everj po'ir^ 
ot\ Aft ji a. ^sou^csc ojj- ^coTn^lovApj ^av-elcA-s. 

Led- — .secon oj°v>%Aj w^velxb XY 

A 1 i^n *t seconds ■> 

SA 1 = V, x-t -© 

TR^_ SeccTnc^ciA^ kOQv'etcks jVom A -travel in -Hvc 
devvA-eA. mcoUurr) uA'PH <=\ veXoci-ty \A_ c\r \<d UJouiol 
cove>i- ex cpt^tpTOCc Cy^x-t) m -t seooncU, rkc^^ove. 

(kM-Ho A <xs Cendve, crool ycaoIx ua> epu^J Jto (^v-^x-b^ 
oIypia) Qm otA.c qJ . 

Rrtyvn a' 5 c4*G«/0 c\ t Ato^J£ nj~ pWinJC 'toMckoVp bke, 

spVuAi cc*J ^c. 'tA'ngeni'i aJibj ^ajr ^ • TKl^xj^tv^ AW -M 
Hvc s-eoo>nd(7v^t^. loqve^u'D-rd" aJ0beA. iz s-ec. TRCc £M<?uJd 
CtolvanCc )*n -tW_ c^^eoh’crn oj Jl , a cmd i^toldcJ'i 

a>ce_ -HKjz_ Cowe^ponoU-n^. r-ejYQ c-bed rexxp> ^ perpend icuJ«A. 
to fl’e. 1 - 

Lxi' r be. +Kc qr^le oj' re^frocd-ion • As nn^e o| 
r€jYccAio>q Xi> ec^upd 4e fK«c oo!0cK +kc reJVqtW 

plpr-vc iyoqvejVt?rd~ a coi-pn +be_ re-prAcbm^. 

.Su^jauc aA , 'fVuAjc-^rve X- A Aid = /-Y 


300 Z\ A A e>, 

-r . _ 1 1 

Iyi a a a a 5 


Sinl = - V.x-t 


Sin l 

sinr 


Sm[ 

SiYr 

ik 

-M. 


A A 1 AA^ 

S\m V =x AS - Vg-X b 
AA' 

V, 


V, 


= K 


A A’ 

( b i 


«1* ©) 


Or 



D 


:) 


coUdcK PytA/ei Snedts ©-^ YeJyQcJ-ion* 


0 


o 

o 

o 

o 

0 

0 

0 

0 

0 

o 

0 

0 

) 

o 

0 

0 

o 

0 

0 

J 
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Xir -M jrnrr^i fd^puAe. +Kcd- 4W_ inototu-X 

you^s ^ vio'rvncO "to -Hvc_ \'txk&\^ c \ce~ c ^t\o I reJYoofecj 

rouLj^s f all iie iv\ +K«_ Same- phn^ . TTvU is ^eccmd 
W; Yeffd cflon • 

c 

( BeKaviour of Prisno totoQrds plane Utave^rorrfc - 


X'quajs AGjC JlA a pAJsm £o)+io -Svwdl Angle, 
A , On ooUacK pUne_ OOQvefn)n-fc KB is incicWof. 

xUkesjLToi' p^±s ojj fk^ lAjcve^fromt {ravel differed 
4Vid3nekv - of giexvs prism > nocxxirnu^o e\J- +K<s bottom 
<^y\c\ vToinimurn oi - ^rop* 

As speed ojj Jj^W" i-o rnaiesiod ofy p^usnn is 
X*aS tVw the. speed* 3 of iijki in our 7 +K^>uL-fore, 
Cvme^ug-mgL plone, ^QvejVotnd* is CL tokc^uL - 


KA A A L 


G> C 


sp«u oj, JU&Jc in CUV ojj ^(jKl W 


—r 


* ‘ 


- - r--"'A-T- 


r* •*■ 


— 


XL -iA clepoL jprznrr) Xke f-igu>ce XKocf on passing 
■Hatdu g-h o pns>inn ^ -TKJZ- vougd 1oen<d -bocMc^ds +Ke 

bcxJU<A, of Xhe. pA^Srn - 


G>eK*viour of a Lens “towards Plane t^Javefronts 

UJV\2jn ca p lc<'5r-\£^ Lo^vefrowX A-is is inc^cL^nf ovy 
cl Convex leru XV , -Ku^n oUf^eAjLmi pcvMncm 
<TVJLa uj cxA/efrcrrJh Wcwe, jb -travel -Horoug-K cil ffeA^ch 
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o£ -fke_ J-tnA behove erne^^r^ ouJf- , 
beimwi murn <~cb Coninre ^c) rn'irnmuro cch 

+ka_ CjstaeA. 


-> - 


— ->- 


- > - 


A X 




& y 


-j 

As -brav-ek s^ouioo m JU^ r^cde^oj -Brin 

in cur, 4W!sjC_-jj3ne rejYad'^d Kjqve-fVorvH Xa Conve^r^ ^ 

s»phiA4C_cU ^av/ejVo-ni- A* Px E> . He-jnCe_ crrj passing iKrou^K q 
C\ Convex JxnA f 'Hajl. t<x^ ler>c| -fo Conver^ 2 - ^ 

BcUwiour of a SpbcricaJl Mirror "towo*©!* Plcwt * 
uWe front ® 


tOUcA^i plane. [A^Oive^Vorct- /yg> aA mdclmJh €> 

©rq cq Concave m'n-roY un-Hq pole ^Jr P. TKc Cerchre f) 
°J L AKe wavefront KaA Bo Bmve4 4-he laj^e^*h ©Uetante » 
p be;^ove dj- ^eks Veflecieol., cnncl *Hnjz_ peripheral 

poAj-iern O'j tAjqve^TDvJ- KaA 4-o -travel 4A<e ^s^nail/Ap 

esUA-bQ-nce kefo-re getting. yejMeoferA 

1 •fkjL, reflected ^ooivefrent X4 Converging 

SpKoJicaJ (Aiq vejvvnf. A\ p' 
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C 

r 

c 

c 


a 


1/oUjly\ monoohvornbcKc- XgKJh JuL mcicLu4“ cm <\ 
SuAtJt^ccl sejpo^tcdl nj ixOo naex^Uoi ? uolv^ oioe& -Hvc- 
r-cjVcicd^-dt k&ve- ^tthl jVopjuxncAj -fW: 

O^f- -H^e. "i-nci oLu^cf p 

■£2\^ rw. ojj <3n £M wave ctcp-ends <Wy 

on d'Ko source. ujUacVs pircchou JJ- TKjl ^r-e^iuy\o~j 
AA \YidbLPCr)cUt~J- of tke_ rmdJum through ujlvch it 

't'YaveJs) Kjejnoe_ jet ctoeS not - ckam-e <du_x_ to Ync.oi(Ufn- 
Budh Spej^4 LWQveW^Ha =>topencjs o-n 

tW_ m£jdiurn ujQve -travel . 

1/0 kxv> ct JLl^Wt iA)<>ve- -tvocv^els ^rorn o\ icxhLK 4p 

cib^ cx cLcjrvie^ YTrwejcGurn, -kk\je_ sp-e-ed <decYe.ct&es . JDoe^ 

9 ° jdt L-mpJUj v-edacdLOm Jn »xts Gnjt\gAj p Explaj-n- 

S-ot Nl o ? 'Ha(? - ^.vuA^-ej Ca>t>Tued 'fixe_ CMcwe. cLoca 

not cLe-pend on -its sp-eed* Ir^x-ex^d ai ctopends 
on t"Ke_ nrnpAVtucte. of utave.* 

ScxptrposHiov> Pvnnople - 

AccorcUn^ Xo -£ yLpe^po^'iVicm pAxndp^ ? ootjur\ 

two ov moTre. (AjQv-eA djrqveJUnn^ -tkirou^K n med^umo 
3u^pe5xirnpose_ Crrux oiWx ; q i ruxao <xjave Xa jxirrned 
ir\ xoKacH Ye,suJltar\t dAj>placeme.rxf (_XT) any jrt&tarit 
X& -ejpaaJ do Hie- vecdoV sum o-p -the, oUsp^coxnenXs 

cIuul -to "incUv'iduoj UiaveS C a ^ that iwstant 
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Coherent Sources- 

TR£_ sOUizX&S of Ja^J: ? t\)bJ(C.b £-VOlt Gowk naoux 
J-A^pdr (aJC\v£A of 'H'Nfc. &<=\rrA£_ C/OC^v^Axin^pf ? £qm£ ^r€^UXnOj 
C3-nd L-o Sc^xttJL pKi24A£ OV K<=\V3 ng. c\ Oyr^t^-rct pke^A-e 
oU jjJeAJLncx ojxj^ CcJUjid ^kouent soua.caa . 


"Y 

) 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Q 

o 

o 

o 

o 

o 

0 

3 

o 

o 

o 

o 

3 


*T0o rnd*pmdLe*vt SouAjC*A of- Ctanncrt be. CcktfULrvjlr- 

Tkts bco^uA-s, 3i emitted 'j-jrcrrn incUviofuid 

ccfomA p cokiuo tkeg y^taax) to ^rounod .stodge. 
b3-np? excited by. kerd~. Erve-n tW. S>rxxttat .souaXc 
°f La^ 4 C^mteunA billionA. cm3 billion^ of .SucK oibmA 
(a)K/cK obyiovid^j Coin not Xij-lrt tAjaveA fr\ tko-sqme 

pVvAbe,, 

Hence ttAio ir^ctopenolcnt .souA.OeA o-j-j Xi^Kf klbcse ighi 

(ajqv£S olo not possess o Corvitctytt pVvH^_e. oU^-eAxncx 
oJxsl. Coiled ncnn - CoKeAevvjH 5 oua_Cjla* 


0t>KO'XUfvt ^Ol^lCX.S O CjO-O b-e. obtcMTnXcl b^_ 

ct^Mvnn^, tooo Souacm frorn c\ soua.cjl b<^ - 

6 ) 3>i \n s'i otO o jj vjoive^ront" 

In.) J^V'i s\ on o-f QmpXit UoU. 

Xtvtc.r^cremce LigM- 

XrvXeA^CAj^nC^ ^jy ytljtvt -0 -tKe pKmomcJa^ o^ 
reotUtvibuXxWi ojj enc ^&'J ^ wucbum ov\. 

^CCoMvnt ojy iu^D€ApO&L-t»«rn aj- itjkt Ouewei jprorr) 4WO 

CoK£Ajo3" 3C>UAXXA> 

* At a po-int t tokvtj_ tkx reAuJXcint intox&IKj of JjjH: 
h mctxiwum f iW^A^uLncX, 0 Scud do "be 0>nAtvMctiVe . 

* A-f ti^ pointa ooWkjl H\jl AMtuU^rJ~ irctaviibj of Jjjtt 
m minimum , tkc i-nt^^ncx 0 scdd to be d^tvxieAve. 


3 


O 

O 

0 
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+ for obse^jmngL jrrte\^eAfonoi. fkjL Jruro soimcxa oj^ 

p.^yWt rr\V^i he. CoKx\jmt". 

Youa^s double, slit experiment - 

Xn XKaA e^pWm"ixni" S X*, a. na>?XuDLO sJ^t C°J~ 

ujri obHo oUoola^ 1 mm) Mlurn'inodhec) b^. <a monocXronOoefiC 
Source sl oj- XigXoK Ah c\ Sou tcJol e_ cistern cjg (^cX>out 1 ocm) 
ynrrn S> f c*J-uu -Hato ts h omo) )2> caXoiaX 

0 <S rvjna cxpcxJhJr- 

U3 ken at screen Xa placy&i cct a cXd, lance 

(cJ^oud 2 no} yVorn hhe. .sXtts A And & , oM<A.ncdt bri^hb 
and oIoaK fy'rnficA Yqoninp poiArdJyJ )ro ffjL Ajin&ths of 
sJats exppeaA, an Xbe_ scr^n > TTvcAe OA£ hXe lrd^ftYtr\c& 

f-^y • 




-y/v-rr 




m 


y J' i. 




,** / / 
^ a i 


SUPERPOSITION OF 
WAVE FRONTS 


Explanation - 






FRINGES SUPERPOSITION OF 
DISPLACEMENTS 


PteenYcUnff to /iu^jen's pAmdpfe ? hke 


mono cKyt> mai^c 5ciM.cc ©jp Jj^ldr ui^rnmerho^. the sJLit 

S sends out spkcAjcoU uxtve^ordhs. 
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L xJr tKe, <SoJJd tke crests orno| 

-Hvc oLott-e_c^ OAtl r-eLpAxAents, tke trOLx^bs. These- tAjQVzfrcrd 
reach *H\e- A Jab A chnd a ? tol^cK nn tu/cn becomes 
tine, SolMXU S-eccnojaA^. 1/jqV-eixts. TKajiA tw, tero 

La/cw-£A of Sqmt- cvrnpjL* tucLt ^rnol so,roe_ ^TesjuLriC^ 
Uritb 2Cc\'o pWrz^Ac oU ffeSJGncc Ou. 0tv'e>n out b^. A and 
e>. TKcse. Ojav-eA ern Supr^Apodi-t! cm product \rderfafenee 

FRc. ctots CO nepA_U>€>\t the. position* of Cor&WoFive 
irde^eAJL-noL. f v^Wikjc crest cme. oonve jhuUs cm crest 
of the o theA_ ^"ool troug h f-'aXlA cm trrous^tv * TKc reAuXtoyit 
err^pi^tudx. crncl kence. iWerviibj of Ja^Td /s mexx^rnum act 
theie. position^* 

-SitnoMc^tUj fKit Crosses (_ x ) ftpAA^erit the pos’itioYas 
oj d-e^tvuc-tive 'irJrtk^Mjncc. p oOk/Ax cre^i of 1 one Mflve 
^oMs, on trou^th 0 / tine otkis. cind vice-vozAA. TRe. 
reAwJd'airvt arnplxtude and hence intend!of- ihfkt M> 
fni-nimunn at Ti\jue. posi -bions* 

TTtut oje.. kewe. fm -n^e-K evt r. 5 E a-nol £7 

cind da/d< fVin^eA oct 2D ond F. TKeee bright and 
claJiJc fringe* cxhL placid cdJcAy^adcbj nnd Wvuuc qax^ 
^UaJMj spaced. ----- & 



-Skouo Ha at +ke socpe>tpod tior> pf the leave* ov-i^rvAhg 
frwn the Hoo colndumt Sources s, and s a having, 
(displacement Yj r a Co-6 00 1 and Ye - a Coo (cot +4?) 
act n pennt produce a re*iUtnnt irvtcnd-b) - 

X = 4a a O^<f>/a. 

Her?ce ; LsjAxte the CcmdJHovs fo r the appeo^ancje. of 

cJqaX and bright •fringe** 

Given that ^ the ctcAp]acemvenJh ojj -faro C^keAjont 

Y j - a CoAooiz 
Y 2 _ — a Cos ^ cot -+ 4^3 


So ueces JLa 


3 

Q 

O 

o 

0 

o 

p) 

3 

O 


3 

3 

3 

3 

3 

3 

3 

3 

•3 

3 
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B^-nople. oj :iann - 

y = y, + ^ c^Acot + q c®+> (_u>±-*-$) 

y — C\ Oo'SoQ-i -f- a Co^oot Co2><$ — <G S>/T) co~t S'nnfi 
y — <3- C I + C u^> 4>3 * CoA^o-t -h G Sni (p ^) £ \~nu)-t 

L«-+ & (i +- G?a 4 O - A G?a0 —— CJ^) 

one) GSLimcj? r A5 it)9 --(^3 

G. y = Co&tO’t — /A Si-ri& £?m go t 

y ~ /} (_toi + 

St^uoiAJryx Omd acfc^A-n^ e«p £jf) »nd (5T) , £u>£ ^pt^- 
(y} Goa 03 + (39 S)r> 0^) - G^^j-b Ctt/S <p) 4 (c?Sm<p) 


s o 

^ &-b 

CoA») 

*2 

a. 

A 

= ft 4 

A X ■ 

0 a 

- 2-(A 

A^ 

=■ Id 


A^ - IQ Cd>A Z ^.^ - q-a^Cc^jt 
X jy X Ga HhKfiL. T-eAUjL^'c\y\^' jwf’enArt^f ^ -Hve^v — 


AA X - /V 


X ^ 4-^CL0L& a 4 

m—* 


CoTOctction ^ov' bAjjKJ- J^rge. oy~ OnrvAtrudive Wer^erena 


Cc?A - 11 

Hence- i c titl 


•+K£/a X = I e =• 4-g' L ~ 

4> « ^ji 


7* /4Jt 


>JI /6JI 
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Hqx\& 2 - fVrrv^e. JlA ob-ta^ryjZ_d Kll'vcn p oJrW 

cU-jjeAOrxce, of ircfe\fesur\g ^jqv&s in y\X oind pkn^e, 
oO IJ-eAjoi qjl Xh znTL . 


Covtf=U*fcion -for olotk ^mje. or cle^ry c,+iv£ TrvkrfcYcnat 



H€.r)cc o|a>U< (XhjL. okfcuvujsi, tokxn itl e\j »\sl 

(s^jcwe. l^ave paXVs c^jP^eaxhcx. odd mttLKple^ o_f 

ancd pKc\At. dci odd 7nuXfipl^ oj" jt . ) 

o 


0 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


143 


Expression FYin<je U)?dH\ In XmderJcrcjnce- 

-St>~p po£.-e- A Qm<4 £> °&uc, -burO sU-hs °i"no! 

r olU-tariOL cal. Tk>c. -sXlirs QA^ LJUtrm- 

r3 ached bu c\ rno-oOciKvomochc Xg-Ki' 

A- K N Ia ci .scr-ee-n <^d~ r cXtA-tance. d from *tU^_ 
-SXXs * TWc tu>o KjQVe^ S-Lc^Jnr)^ jp'ovn. A RncS & 
-S'^p^> 2 _i'rop oa e, crn e^cbotkcA,^ yu^uiXi'n g. m I’ndcrj^reJiGz- 
pXtfeAjn on 'tine, Scneejn. ^ 

.K 


J „M 

i 

6| 




- c 




Ml $><iYc.«rrx 


O JlA oc-adore. o-p dX^’tom ce. d b-et'tO'eon 

tkc sXiLs A 3 -nd G?. AE ? BF nnd oc, 

pu^^ndAciAW^ Xo- KKl* .»_ 

Cor\s\ cUa, a pdwt P om -\Ajl screen^ cut 
didt^nui oc -from C . 

TRe. pcctK cXXff^hJDr\csL. bett *j*jun irXen^cXt r->^j. uo&veA is 

r &P - AP 

pocth oU -ffdomce r BP- AP = G>K] 

d S i n ©• 

H-e\ju AM -L £>P 

and zL SaAM - X POC ^eomd-rj ) 

2£ 9 Srmcdl, H^cn 3{ n Q U\ © W tart0 

pectin oUj^AxtiOG-, ' 5>M - dsir/9 & dtartB 

= C v . ■ tpne Hr) 
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Fonr Ccnrx^-tru cfive, - 

pc?cTh otl^AincjL - n A 7 i^Wju t*. 0,1,2.,-.. 

H-e-ncj2_ - m A or to A1> 


H-e-riCj 2 _ ^X- - T 3 A or to A X> 

X> __ d- 

.*♦ Frmq€, {/OicUi^ o(oaK '^vin^e. J2> - -X^, - 


/B> = ("n+0 _ :bA n 

ol <3 


- J>A 


Fvvrv^e. toiolfh of- cJoA-k j-vW^e, j2» «. ^A 


Fov ole^lrucJive. T rJtzsJpAjvn c jl — 

PccHa oU^eA^-oce - ( 2 _n —lA A ? (^n* r 

x 

Hence (Zvi-l^A - ^ xl 


1 , 2 .,... ^ 


A - ^ -*i 

”2- X) 

n - (XTn-l) J>A 
2-d 


- * Fvn'pj^- iaJloUIo °j- ' btA^Ut Fri-n^e. p> r 

|A> - (2-Crn-O —Q _ (z-n-Q x>A 

2 2_<H 

FvW>^e t'OloU-h of b/Jj^kt f*4nje = 


X n+l -Xn 

- £>A 

T 

£A 

d 


Hesx. t>oe Ccno s-cje FKcd" ? ^Vi*n#e tv>ioUF ojj- cInAje. 
fri n^e, Aa e^iecj .Ad FKjc JVinje. ouidJHn ojj byi^hJt 
jVm^e ' 
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■¥■ A-t -Hajc. -sjteA C&vvs'br'ucirjVe^ — 

L<*\ = Ccnn^-trirch 

H^vi Cjz_ ^UJ bAp^-d - i rXev^jX\j^-r) cjz ha-nds Kcwe. -K'vc. 
3c$rrtJ2_ LnienA'i-by. 

t* A-t -Hajl s‘j- te-s, qj 1 deA-iv^e-f fVe ) We^jcAcnce - 

Q 

Xm?r» ot ( fl| - 

Hence, oil -fHe c\oj~J^ -frizes, have, -S^rr^. (jccvo) 1-rJberv^iy 

I = It + la. + 2 JxVJi^CoS^ 


a 2 = af + a| + za, ct 2 Cos4> 


ILrO^x. _ ( Q l* **0 

-LmVri dj — Cl^) 



INTENSITY (I) 
ON SCREEN 




Mote- 

toV^n co e. LAAe <=t soua.cc ccUd-teL -^9^4", 

C<nr\ -tcuAnS-ng. Xa^YX cjJ^ c^Uj^-eAjc'rvd Cx>J&ua*-L £ Le.- olijjerenb 
CO A V <CTKA A} ., 4-Ki2^o °d~ •at - p ccla 1^A_- pcA-rxh, 

CothoG -fct oto CcnnA-bvticttYC in4'e^f<C>^r>c_e noc*^ -be 

-SocbLced crrJUj .some, pev^HcutXcv^ vaJme 0 / A. 

Tpvc>ije^OTre. ? CoIdua. e^Trve-^p>or\cb rn^. -to bVvZd. V«/tu<_ 

O-f- A CotovuL- , skfl>U b«£- Visible- cdf 'Hy=d“ po’nru4"- 

Hence -H^e, tvxdeAjf'CNjicnce co“Ll be- 

Co! oiaAijC 7 .^ * 'TVxjgL. Ce.Hve oj^ Coloured ^vfneye. pxsctt-e.irn 

u/»H be cokx-fce . 

A-S Av > Ay dvxd /2> - .Aj5 , fKchj^o-re. f£> r 7 

c-t . red JV-i-n^e. urt H be_ c*AoUa_ <ccrrvnp o_a_c_o? do #\jz- 

v»oled" - 
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•Some Points- 

Cl) TKjz. Sefei^jpctitf-n of vnJ-c^eJoriaL JVimos 

AA -A- ’ X"t 1 a Ir^cijLp^YlcLor^t o-jj posi tibri of +ive_ 

£>cx^jzjf \. TZd_ Qm^tJj^A ^^c*h£K$JL.&r\ of H*j 2- fyin^M 
m cr^xAeA ^oi^hK iricveaA^ i*n /\ <*nd 3ecrecue^> 
token. d in oreeu^eA. 

At^uIaX Rc?£>i4:\Dn n^ ovoler _ 

U ) kvngpfcf Fvtng«. ~p- - IlA- [n=l,2,- J 

Cj») J>c^K Fvim^e. .^p. =• (jin-13,^3 £ n =. i,x,,. .J 

C?~) X-o Youngs dflidsle ALtli ^pe^UYACnf Gjk&n ’fkg.. 
Cx^paK&JjLcA 3l dipped ;n M^U-iol -HiZr\ uxweleri^tk 
A UJlII CKqyiee ^ fct toill J^Co'rrteA ;ttrruA of its 

voJtue_ m cur. 



O) r-ejdc.fi'n^- dedb °f ■fkieKnjb.Ks -t ts placd in 

frvY^ of ont.o| Xhe_ two s3)ks of Yourjs dotdtk 
Slit €Kf eM-mzxxf , fk^rv .-fyir^e pA±f<L>on g^.f ddffe) 

b d 



TKc SUA-jjAim^ Xa •feiAjOHr)'. -SioLc. no t-okJclo dvc 'h~aM- 

paA^rtt plcde JUs /yvhroduCJLd * 




3 

) 

J 

J 

3 

O 

3 

3 

O 

o 

o 


o 

o 

■3 
) 
3 
3 
) 
3 
3 
3 
3 
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1 \q\ Hoco iawlJoI 'the. ar&uia^. pJdo~n trdeA- 

j^/rjLYiCJL, 'j^nYives '/in Youn^-S cJckaJdI^_ -slit ^pcnmant 
^ c,h^r\^L ookcr\ fkc. ediMonce^ Letto-e^n +K£_ -sl/ts <^nd. 
Scr-cjz-n k<dved ? 


Sd . 


^ KJe. K-notrO ’f^ocj L _ 

i — pj- 

/4-enCc- tKe^ Qr\wMiA ^zpojxpctiOr) c£ trtkt^eti&iUL. 

-j-riY)<jcS> reyncunA MrichAr^ec) <^U> -bt <4o&?> y)0"t depends 


or) £> 


\q 2 HotAi dtoe* tkjc frm^c oS\dft\ ojj inferjtfenOL 
St ckflnge, ookjtn fWy c^oc^ahAA oj Young's 

^ <7« L * i < J. '. _ /?' ; I .1. 


St ckflr^e, ^okjtn fi^y Px)kdlz afp^tuA Oj yoUriQ'S. 
e^peximcjni' Ja Raft m a Lquud re/ttcjive index 

L?> ? 

3^L £Kj e KmOt/O 4t\ecf - 

■fVvnge tAJiatfh in, rnxckMna J2^ - = S- 

H-enCG "Hue, nexo ^niryfe. coiddU ^ercmt^ yp iimM 
of ovng-moj . fV-irge■■_ * 

^g3. wqvelm^i indolm^ or> 

S E a p^dr ojj ^lils pvoducM an /Wfc^awce. p*dfevn 

jr\ tAiktck 'tKe_ fv\n^O> QHsl Aefatedic | 1*J 7’Zmm 

Cedcuiodte +kt, uwvcJUr^th of crnofK^ 3ou4cx of 
LiaW uDktcH prvdiWL ivrkhpAJMUL sepct^cW 

k^ 8’1 mrn u&inj pcuv of- slits. 

_JE9k A--S tvmge GMioltK Cft} ~ ^- jk- 

.^k- = J^l [\* c^ocj 4 QA^_ AC\m£ 1 

K ^ L , J 


c<isE 
■3,0 H 


A-2. - - &3C *10 3 * 

J e> T'Q- xio -3 


- 708 * 7 ^ nm 
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lnj=eriS)-Kj cxj- "Hx*. GerchnaJ (o) m 

-jS Vourg l S douJde- sXjif €jep€^yr\£Jt\F Jd l a - X^ 4kc_ 

<sU*>ictmca, C p -e^ua-U crtXL. +i\xrd ^H-nge diaifK 

oj 'B\jz_ pocfche&ri j $koU) Hajl lYvten&j tyj <=xt point 

P C>oouJo| be. 

■Soj- G=t\ve-ii fhoj ^ +Wju ddsbar)cc Cp ^LLckJU Orut~ tRuroj 

°f width of. five- pcctfein . Kence_ 


X r _£_ , 1 x £A 

3 3 xr 


—N 3C c-j 

jd 


P^dia cV.’jjvAx-y\UL - FP — AP = ^^ - /A 

pKctAe <=Xi jfje^Loo Cj 2- - 331. x. P®cth cXi^XAcnC-^— 

h^-ADL PUj?vA-C <=fA^jthAT\CJL - ' 2 - T t x A - _2 


- HL X_A_ 
3 ^ 


- 2 - rL 
3> 


X^- lyxferi&ify b£ *Haa- Ca^raJ jVimc JU I 0 ( fk^n 

ivd-e.yvy'Kf g3 poinh P > wW pha^e. JujfajinuL h> 

+ ^ b cT Jx = I 0 a^> 

=> I = To UtlZR) = X. (-4 r 


(¥) 


I. (-i> 


X - 


Xm Yonr^ f 5 <doui^le- siJtt ■expc^jmxnt* fke. fati o slits 
0*1S mm ccpo^J- ahJL illumincch.cL by. monochroimajic 
M<fUi of- £*jq v eJen^j-fto A so nm* TR*. Screen i-m 3wq 
jfrrry\ fWjL sJj. t^« Fi^cf fbjL oCUictmez. off Hut. Second 
b'rjglyt firing ^hnc) ed^Ajc. ^-mje ^rtnrn fhe CenJnU 
maximum . 

j^BL” f^cd " d- O-JS mm - /»S“X/0~ 4 m 

A = 4s"d r>no - 4~sro x f d 9 mn . X> •=. X m> 


JDi/drtan ce_ rV t ’ v ' tyUjkt ’^ri'nje. Centred fdnje = 


_ nmA 
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r 


For S-eCoToo) ^Vin^ =. 


X 


x - 


ixlx x]6~ g 
i .S’ X JO" 4 


— £ X lo ^ m . 


ThjL, cfA'tGT'l CJL- 90^ OrdjLA- dcv l J< ^nYX^G j^rpnrn 
Ce.vxfr<xJ| JvIY)^ Ax ^4v£ri by- 

X (ziY) - 1 ) £>A 
xcF 

Z*" 1 ^ o|^v^}c. ^n'n^ X-^. = (2 xx - Q X>A 


X. 


3 X 1 X 4iZ>XfD 
XX l'S^X/D' 4 


- 9 


-3. 


~ 4’iXID m> 


f«3 A beam c^- X^^\k , CorvitX-tjrT^ oj- 43\rD uj^velenjpfta 
JSC 5£6 r>rn erne)- 4-xo nrn Zz uXejd :Fo ob-fcuv) Jnterfjrmtt 

>C ° f^ n 8^ Tm £* Y our)^s 4o(xJble- .sJUt e-xp^rnArdh Find 
<f-K jl. Lta&t cptUki-cnn02_ jinnvi +Vve. CendrrJ maximum, 
ozkiAx 4 Kj«l b^JgUf , cdoLe_ bo-bh five w^Vfc- 

A*Jr\^+ivS Comdole.. TKje_ oUi'iG'nce. be4uoce*o d-Kje. 4 *atd 

3JU is JUV, 4- mnrr) onrjcl 4he Screen xA od Q dtsi^nCe. 

oj' -L m -prono H“Kx_ -sXrts- 


G=nve^n +F>c\d - 
A 1 - sr&o r\m 


X> - Ira. ^ <=] - 4 xio 

A -5 - 4lO VI nri . 


l_zj- ar\th oroiex. b.A^M ^f*ir^e. Ai ^indafi aa) 4h 
(r>+))+h oroljeA, bxjjKf fvain^e. ojh Ax. 



C^-n 

- (^Tn+ 


=> 

n, 3>Ai 

- (n4i}:DAx 


d 

d 


or 

y\ A\ 

- C^-vi) Ax 


=> 

n+1 _ 

Xi J+ 1 -- 

Ax ^ >4 

STCoxlo 5 

Yl 

4 20X/0" 3 


1 4 -A- ~ 4 
ia 3 

:z> -i-' - i- -3 

' rv 3 '? 

n - 3 
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*'» c?(xAl,Q"n ce_ -j^rcrtnr) 4'Kjl CeJo^mJ ^ViVj^e. uOImajl 

JVirYpL ojj -furo i^oivelx^^H^ cAmcu oIgs 

,*\ - 3 T>Ai •=. 3 >X I xs*tc> X 1 <S~ ^ 

1 iJ A, —-^-^5- 

3 "A, T O'M 2. ^ I tT^ no = 0'M3_nono, 

H^n te_ 3^ cnrolth^ h^'u^Kd' jMyvjA-. /\ L cvr^ol 4-+K. 
OtToUa. bstj^ht jVlV)je oj /A x Comciobe. od~ o • 4 mrn 
clXA'tcrnCt. ’j^TCrr-rs *Hvj(L. Olv^Y<xJ *fAl ' 


\ 3 ^ T-n 'Youngs «douJol€. sX«t «Kp«\jrm/xjf-, ird^j^eoCje 
£r\Y)Qth &■Hjl obsew-ejd ori Scr^arj , K^-pt" *tf* 

■« a) * . . ii« ... 


pexw ^V><?e£ obse^A/ejd o-n °i screen ( /OLpt 

<Jl/J>-ba’r\(jL X> ■jv^m 'HKjk. sJjibs*. Xj^ +K/. scr-eert --U 
moY-ed boiooj^cls* -H\jt_ -sAj -fos b^ sx! cf^ro , 4 -KjC- 
cK^nge^ ‘in i/Olobbh ’fothnd Jho h«_ 3*10^ 

Xjj *H\ jL. Aepcv^odti' err^ beduiecj-) "fAx. -SjJ-ts Aa jcT 3 rrj 
Ccdculcvtc +kx iAjqv-elfijr\g^ of tKc. Li^kX UAxolr 

v-em fhoi - <d- lo'^m. ^ .Ap> = ^ X )6* s ^ 
At) - srxio^rTn, 


iAjicbfio P> c. X)A 


A ^ = A. k AX> 

A — 4 ^ £ x <d 

" AJ) 

A - Goo xio ~ 9 m. 


- Id 3, x 2>xlo~^ 
S’ X 10“^- 
= 4crO n yrv 
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iiffr«ciion ©f - Ujf 4 - 

of XX|A\f M dW pk£^-tvwior) of 
bcmdUn^ oj^ jG^Kfr QMiUnol Ctnrners of ^n obdmde or 
CcpeA^Uhi i -o dktL pecH^ of JJjhi. On accouvuh of +ku 
bemchn^ dhe. JLi^hJh ported rccfeA i mdo dhjC ^t&rnoJir]Ca) 
^■Up^doK) oj- *hKje, ohs*tc\<de_~ • 

TPm 2 _ cGf^vovcdien brXc meA much -noore e jfee+ive- 
to hjen dkc oilmens ions oj- dkx_ ^iptA^UhJL cnr dVve_ obAincle- 
clml compou^Udle Xo dhe ^^veXencjdk c?f Xofd • 

OtAJh of dke_ ^uvXrv dkr-c^e. CaxeA ^ oh ffy^cdim-i dA moslr 
yrOY) ounCje.cf lajWi sdd U/ldJh C°0 UA .SrnailRV df/ven UMV6- 
Xuo^dh C/0 l • £ A < ^ ' 


Incident Diffraaed Incident 

W0ve wave '»'* 

-Hkx -MK-x 

III* ,* Ulif III* 


Diffracted 

wave 


Incident 

wave 

-IK-x 


Diffracted 
\ wave 


Screen! 

aH 



a=?. 


a<k 


JD'i^rnclior, of L'i^M" <d" « .sirijle 3lii - 

4.,. ■■■ — . . . .— ■ ■ ■ ■ .... i 

Xn e_xpXMm£nX=d seX f 5 X Q monochromodic 

JJ^kt S0UA.OL Kxld ocf- dke focuA qf ^ Cdlimairnj XfinA 
L,- A- pco^oJLld b-eiam of AtSdX empj’mj frs-m 
CaM+'K a phirvC. KJQvefdond W Kl 1 Xr rrv^c^U- -do fcUJ on q 
Si-n^e sXlb XV& of (ajicM'K a . 

TKtu oUfjroicfi’o'O p<=dte^n uA focuM^d on -Hoc screen 
xy tdXh dk*_ kdp of a Convex XenA „ 
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TPvc pc^if evn obtcum^ en AW. scxwr\ 

Co-rxA^is of Q cevYbrcd bAj^kf bc»nd|, Wm^ cj^omeck 
t^cuUC cmc| Gj£0-fC bvi^boh bonods oj- oLGCV£Pe4a.in<J )"rden<5lfj 
OY^ bofk sIoUA. ^ 


aL-*^ 


^ f 

’ ✓ 

^ _,o± 



Explanation - 

AcccnrcLnn^ jfa> 4 Wl Hu^.^ens» pAMndple~ eqcK poird 
050 -fW_ plame wavefront Ab -sevids oup secondary uwvebh 
in clXJ AWl cLixecAionA, 

Tlbc. -SCCOV)cloX^ U>ov£A frtnrr) po^rcfcs e^uAdU-i'lciYxp 
^rcrrYi tW_ Oudre c of tW- slit |vpm iy5 AWl. po/dion CA 
cimd C-G> op Ujqvefrord ixovd tKc. -SQ-rruL cdM’tcfnc^, in Te^cKin^. 
O and KiLn02_ tW_ pWb WdtAi-can tWm Ju ‘z.m) 

TWju^ Aei^mdaK^ loaves suLperirnpo-^e each o+Kjo^ resuJfW 
in AKg hnoYiTnurn ir\ten&i-hj ctA~ pdini - 0 - 

Posiiltm oj- SccwkJojcU MLninvi - 

G>y\AioU^ <x pcArd P on AW_ screen . Intend tw 

^wt P (aji 11 ctxpcno1 On the. pcotk <d^^CAxncje_ bedtAieen Ate 

S-C LO'ncIWoivM Or)ItfCc| ■frcnm A'pjt. CoYYEApOYxIinO poiid 

of 'hkiL wavef^oYd* ^ 

New chmiAj /{si peApe^Mcuiw^ Jv e>x. Podk 
b-ejfiAMiLrv tH^ ^ccondavv^ fcoaveA reaching P jVo-m 
A ctnd £> - G>N sc Afi>Sin0 - <q smO 
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1 -^ 4 KU . cUjpLAJUncjL. JtA A , fk juts P goi )1 b€ 

p<=>\inJr m\ r)'iroM^n ^'Axtrv*Akj • rkJct Jus becavMre wkole 

uo q ve Corn be CcrrktcdtAje_d do be. <dex/i olid mfo dwo 

ecj u.aj k.txJ ve^> e.A cmd C£> cnrxd +W_ po^PK oUJ^cren 
bed^GiLen "HajC 5>e Ccr^ola^JL^ U)OivC& ^jVxxm A ^nd £> u-S A , 
iiAjzjrt i’ive p^vjhh <di^eXencc bedtAreer\ Ake s-e.c©ncta*^j wqwe. 
*JVtr*~o A cvr^cj C re^C-kJm^ p e— 3 ?f)l be. A/^ - 

A\s,o •jW' eVeA_M poi’rd" in ike u^>pe^ In^Jk AC 7 'H*jjne. 
Jj> a C^cre^poncLinq poVnjf rn kve Xoooe^u KaI^ cb ;for 
ooKJiCh Ake poctp cAa ^eAJuncc bx^wxerx dke seeonda/^j_ 
kjave^ r-eacki-pq. P di Ap 2 _. Tkux <deA-fnjc>ive /nler-^ntc. 
tctk&A phaL ccr P ond dkodtjo'se 7 P ii a poYirdl- of JbY^-fc 
-Second cov^. momitriQ. 

StTin'ilaAJy , i^ pojph c4^j^eAxsnt£_ bN - 2_ A 7 •+k«n 
'Hve poinJh p ooiU be *Hajl pok-Won oj- second -secondary 
mm'irourn end So ore 


Htnce Fov th*^ .Se 


Condorvj 


ynmiwumr) 


PocHn oUff'-c^x.’nCiL = a -S*yi 6 « *nA 


Po^Vticm Secor»d<wx>y- MaiximA - 

lb Qnu O'-pkeA. po-iTcj- p on YKjc Sc-Teen M -SmcI^ 
rf-Vyod rhjL. pectio cU^cAxnct = a Sim & = , kvc/o 

P ujiU be dW_ po/s\4i on ^V^st s-etcndar^ maximum > 

HeJxjL- u>e Cj=nn c\AiurrvL r tUaJh +Ke i^ave^r^nt be_ 
xdjiA/ioUd trdo dYnr-ee ^UaJ pa/tfe <5>o +bcd“ -fke poJh cUJff - 
eAjmCJL beduyocjn Seooriclcyi^ U)av€4 fxiyrvi CoirreAportcU 

pct*xfc 


ff 1 


J / 

ve. rUe. 'to cteJjtwciive. mie^eAentt 


JKx Seu>nolany_ t^Ave% *jWro 'fklrcl pa^d*, remann 
^\uAed HI^xaa^tC r tW^_ -SupczJmpo^e each o+Wr ^nd 

product ^irAt ^econd^vy maxima. 
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JStnnnd<AAjy 0>N — Sj\J -2_ 5 u;e se_cernd 

rrjoixj mumo o^ /Ldujt>t ivi 4 ilj\Ai 4 a£ chod -Sd ctDt 

Hence «^oor rj +V) Sxco-notart 


cr 

k 

m^jxL/ 7 nu?yi - 


c*£in 9 = ( 2 _n +1 

x 


X-nixyx&i-Kj (^l^hribuitori Cu^A/e- 3 nd cUjjrndior) Poifern 

Y 



pomrd 0 CoTnrx*. pounds do *IKje_ posHiim IKx 
Cevn^rol bvgXd ha^juvnunn cmd dKe points kvriib poohk 

cAa.^-€AXX»(X ... d-S>4Y)P — A-, 2-A ? ■*--. ^tX- ScCOTncjcfir^ j-dojinria . 

TW Se,Co-ndcu^ maxima -Ha^ pomds m bdwecn 

-S<Lcx^d<VtXj. )m mifioq ctVid OAX ^crCAAtn*?. /■nsfeyvsi-t^• 
Ife I'nd-enTi4 a^ och o aA To } -H\&r> TKx_ iT\4xyvSv4^ <=oh J^ps4 
xxxo^daAix^. rna^cimuno Xa jbumof Xd W I0/9 and aX 
-S-exond S-xcoiadaftX^ mcMX4 murr) Xa Xcj^ orr\c\ -So Grx 

KiioldVs Gurdvd Maximum - 

TRx un’cUh of cerdrXl rnaxirourn- Xa The d/Afonce 
bxXw-eoxx ^ivAt seco-ndcnr^j ammimunn om eiTKe^ side. oj- 
o. 


!X-^ P dr dhe poxipOT) of 1st s-eccnodaru mmi^jurr 

and Op - ac Tkjm - v _ _ 

a X]T) 9 r l x X 
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r 


r 


or 


-jsin e- 


- A 


Cl 


Hence: 
o v 


$ h tmaJJ 7 Hyjun 


■tar) 0 ■=. _A_ 

Q 

oc r J^A 




SjtoP tc\n 9 is 9 
oc 


x> 


A 

Cl 



Nl 0 td — 

(/Okjtr> wtA e-Tnipin^ wlvct^- ^ 4i>x^ 

fKx. d^fpracPiOtn pcubte>no JU Coiou>tAo). 

TW. Ocnprc\J maaxJoium Ja volute., bA o-fkcx harAs 
aj-jL CoIoua^dI . As> Hcnnd caiolPh o< A ^ 4WAjt^or£ , r-ed 

bcnnol wiPb wgreJUncptb, a_A lAcUa^ fbcm 4he_ 

violeA borno) t'd'th Smodi^v iAX\vditY^jM). 


bth*}tfcr> XnitJrJcrenct 4 Difftedifcn- 


m 

Interpe.rer>ee 

IDidffvac4rion 

±. 

ZL *fc c4uuk to <SMp£\.— 

po-Si 4 \ ov\ of *H*jo oU&ti-nc-k 

tootves Cono’rng p*crrri 4 iaH) 
C o Wju'xq rvi SouAl^A, 

X*fcr O-A p$T>du<LQ-eA ^t*> ot reiuJtf 
of 3tApevpciii4icnrj <=>f- 4 Kj{L- 

S*e Co to of air too, vel^jps Coino’m^. 

fVcmn c4lpfe^j2Jrvt' 

•'Hwe 3c3nrrL£_ t'vWvC- fmoirip; 

■ 

T-j n »pcKtbzA-'n 
cUU 4 Wc_ b vWkA frun^ei ate. 
op iamc - 

In c44JprAc4ltr> podtfe^n, 
cJU *4Ki t_ h>A^^Jr bcmoU c ire.- 
no4 cf bk-C- S.o:fr\jL. i r\4en&» 

3- 

TTv«l_ ujiobHo of +bjL trder- 
pGbcJtyica. pn’-r^e a mcuj or 
mot^. no-t LA es^ucdl. 

TVxjP. fv-i*o<^e, exrtoGfbv op 
oGfjVci eft OV) bcv-jrxH^ vAa 

Uto 
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G. 

%£}\ 


H 060 cioc^ thjL. bejio^n f~\rir^c^ 

vSin^t - sli t 'oUjJrqCjH(W e-ApVijrna^t chants tohin 
H^l dXjb±c\r\LL oj- -6epciAjoi^nn b-e4i won •H'ol .sliX qr>d 
scr«x^ _X> doubled? 

v Ar^JjVu- K/icttb (0) =- A 

HesxJL &■ ja ]Y\djL^end^nt of Aepaszjx&on b<ztu)£jLn S>Jjf 
ar)cf screjLn C£>) v Meno2_ •Hv*. se^cutpJUon 

remount -fkx- Aunt. ^ 

Fresvt l JDUtancc - 

Xt A Xkc nomitnuT^ 33Xar)6t a. be^m oj^ Xje^ot" 
Cam -travel before, lts> cAjur\oJucnn ^rtnrn -strakfKf yUru 
pajHv 

TRjl Qn^ic o£j cU^jrcicJicnn CgkItoJ maximum Cj>cr\ 

be, ^ven oa- p ^ ^ 9 _ 

Xn 'XfAveili'o^ a diAtomce z: , -/-Ke 3aXjy 
(A^obfb of bejxry) 6oouJd becornjc r 

_ J Q ^ , 

TTbU b-£am t-oiolth ujAl I b-exomt more tbon width °j 
rthx Alxf C^x~ ^ a ) OyUa^ I'Obim "Z_ <^ 2 

Hence 



O 

o 

o 

3 

3 

3 

O 

3 

o 

o 

o 

o 

o 

o 

o 

o 

■3 

o 

o 

3 


) 

3 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


157 


r 


Polarization of Ugkt- 


JL& onn eJ^ c4vri vr^s^riiiiic wave i in ook* c_b 
-e4-ecjvtc uriol mc^arue^ic -field vectors vq>^ sirousond^vlUj, 
peAper^oU cuJax -to e*>cb o-Hxex OA u^dl ^6 pe\pejncUcuh\Y 
to tkjsL cGr^ctlon of p Tropc^ach crm, of K^ve ^ 

TTv*_ p ropc^ojticl JWrn Connomcr) XI^Kf SouTC£ 

C^urt oy bulb j in ^ gVven oU recti otn Ce-yisUt of 
j'rpljLpenclzrvf GjqveA ujivo^e pforvL. of V/brcrfifm 
^c\-y)cU>}rn\u 6vi6nlec| c*-boui~ 'five. cGrecJ-iotn o^ pyopc^oefo crn 
SMCh Jb^bt WtfvXS ^£. •Scud do be Hripo} cva-z^e ^. 



o o 

uOken ■MripOfCvOeed X* pQyViecI thvo^h Q 

fouArnoil vv£ ’ -Cr^sloJ cut urith >is fGCx pahsdJk\ to )t& 
Cr^toXlogmpVuC Q*U thjen onl^ tfaost Vd brail o*tA 

of fJ^Kt pLvb +brotp|4\ tbe cir^tai O^ucp oajl paraMtJ 
to AB. AH o+k//e vibrccitioyiA ocx absorbed. 

Tkx etne^ood" X^bl from tkje CrxptaJ t/oWcb tonfam 
\nb*oJU'(Xi5> only irq one ctbrecdion Xa Cptilxd picmx 
polaAtz^-d 

A r 

n C 
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PoLwtJzcdfcion - 

”TKx pk^orrijeriA iPe&-fcvie©mj t-kx 

ribrc<±ACws o-f iXgWJr Ceiec-hrtc_ vcc+oy) m a f>i*dcuW 

cUr-eC’hoYA pocpe-not} culaA^ -to -Bax JUrecMom ofj wave^ 

motion JcA CaXJUd po|aMzc\dion oj- JUtgbdr * 

Tkx 'bo \ASz^vnc^}j.Y\g_ cr^A > 'tc\j ciohs ah a. pol^^xixeY. 

Tkx planx ASCX) in col/ucb >Hai vibrcctt on£> pf 
polaAd zi-ed Ja^Wb ahJL Omfi v-uejol Jb> Cccltzd -Bax plarx 
of vlbradUcnri. 

7T\£_ pfopnx KLHNJ ookicK pfc>up€nc©cida?i. -fo 'Hit 
p\qYU_ ok \ob*a±ion ^ cU^i-rLcol ah> -f-kx plane D f 
pol^VM ^odbCor) . 

E^pou niervtcU 2>e™onvhro-Hcm of Poland ration - 

T-m fi^ ax- T\ ar>c) Tk__ coax -tun? ©kJen p)cdiA> 
°f iroUAjnait rtC. 


3 

3 


© 


# 


AAA 



4 --I--- 


v y v 



No Light 


V V V 
POLARIZER ANALYSER 


POLARIZER ANALYSER 

© 0 

A j4 nt beam ordtiaaK^ from the Source 

s. Jl paAsed tbvoug© -fkx plate T/ ard ©admitted 
IX^kb aJ, ob^e/a^ed b^j. 3 ke noukxtd xt^x, 

(©ken ©ax. pkcfc*. T( XOs Votajfeo| ^thouf tkc 
direction ojj propejjcdion of JUi^M ^ bhjL /Tutensity of 
fra remitted xi^iAp rxrncun +kx $qmt- 

Lxt -B\x second pbte_ To. be placed m the pcxth 


=3 

3 

O 

) 

3 

o 

3 

3 

3 

3 


3 


3 
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°j -bro\nAm i "tted ^oyr) Tj, GJ-e. oh^OOSC- d'Koch 

iTdertA\~ty o-^ -Jrrq^o^milt-ed Jijkt l=>y_ T x ^r>d T x remdir) 
Mna^ohec) ordu udW) T l Gr>d Ta_ cdfh +kdr 

Q*eA pcx^ixliej * 

Ta 2roipded ^xv\c\iAa)dx^ ^ mdenst-bj oj- 
Al^Ut -iTWwifeed jrzrm T x =roe*> cm decreAArr^p 
Asr £oo-n ^ Ake -fk^_ -two cvyet^jU oag 

od 3 d’ "to ecicK G'fKiA JL\^irdt C^mpied^JM cuJh 
On ToioJUncj. T*_ , Jdykt reappeoAA 

Hence, L^Ki CoTnmg. 6 id- oj iKc. Cvy^'tcd T, 
Scud dt> be po!<*>u-ceol qnd ud Kpvb VibroOticnr)3 oj^ 
edecd-vic vecdw i/oklck a/u_ re^-tAcded only m enrue 
dJrrecio6r\ (PcoaplUa} do 4 H«l ojdic cixis o^- T,). 


Note. - 


TTxc, 1 'nd-ensidy 0 J~ pc>|ot>u e.-e<d <m pa^iirg 

a douArn/ajUnc Qr^+aJ cKqri^e^ , krith +K^ 
ovicnWtior) its cmtalXCo^ra^Kic loi-fy 
polaArceX , irKxAC^trve iW/id muAd CrrrvM-d-t oj 


i:TrqyiA veAAe, ki ot ves „ 


Intensity pc>lc»L>u c_-c<d 


INTENSITY (I) 



_ 3n -n -JL O n n 3n ft 

”2" 2 “2 “2” 

0 = qngle L>e-ko<jin ptanc anaJU^6cr and pcI^Ac^e*' 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


160 


Law of 

A ccorclinqf do L<wa of Mata *, (okjU) 
d b&arn of Corrplef-eiy ptarui ^poURi T-eJl JJ&kt 3s incident 
on cm analyser y +kc reSiddard' iY\jkvv£ity of (X) 

±ra Emitted 'jn?rr\ +he. cmai^-ser cL'recVKj cos, Xk*- 

s^ucvtjl- of CoAsriL of +Kc_ qrgie. C0) ptanc 

oj imqrvsmissbn o-f ambler arid pd^-z-e^r* 


X *=* Co*re 


P-rooj 1 - 


Suppose a 3i c?rnj=MiucU. o-^ elect vie v-tofaY 


irq^noidtccj po|a>J z-er aionj op . Tkc_ ptanx. oj- 

flYYxJUper oA m^Res Qn anjte ©• un-Hn OP* TRe two 
rectan^uia'r components of a are ac«A(9 ano! 0 {Si-n& ? tohicR 
(KhJL pcL^aJjjtj <%r)ol p€^j>endUcuJt(\r "to pforve of transmission 
of analyses. Atspecfivekj * 

As -f^e Con^ponxrxf ’hn^rvS'mitt^cj -ftvroufh ancJuser 
OTtlij a OAP 7 +iv£AJZ_^ore ? irtfcnSiby of Li^wnSmiiteA 
jimm jLs - 

X z K(QCa*©)^ - K^Co^B 


H enC£_ 


X = XoCcuif© 


or 


X o( Cosfd 


Xo = Jndkr\S\Lj pj- rncidjud - Xt^Kf 

CO tohxn poW^sev Qnd qriai^er 
oJul- pahjxiLU (P = o* or ja cT) 

cSo #icxjf — 


I - I, 


(ji ) 90kxn po looser ennd analyser 
oao pe^enebcuiaA-- ( 9 ~ 30*3 

So 4Kod 


X ~ c> 



o 

.;> 

O 

O 

‘0 

0 

a 

) 

,0 

0 

o 

G 

O 


0 

0. 

0 

3 

3 

) 

0 

X 

) 

3 

J 

D 

) 

D 
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r 

fr 


No-tc.:-’ 

" UDkju^ Uy\p>£>)o?u -z-^ejcf Ju^bt mlervii -t^j I 0 

psl^uuz-ecl on +^vdi^K <a pola?z-o\oi. Us intensely 

become. kedjj t-e.. X = ^.) 

_P-1- 

Xm U'npol^^rz.-ec) Xj^rd , vlbrodbtDOS <^ye protxxb>)€_ 
|V| all -Hvl aUrec-Koy>.s i>o n phnt p&rper)cl!tcii]aK. Id Ike. 
cUrecUion of propa^altotn * TKjuhjtjpre. 9 can K^ve 
VoJujl from o io 23T . Tkexxfpre. - 


X 

I 


«=! V 


2.TC 

r IoCo^o)& 


X 

2JX 




o 

T P 

2-71 


2-n 

[ (1 + Cm26) cje 


Xro 

x 


_p> 


X,v — Xs 

X 


B^hAAU/> -Wo pclojujids placed in Cmssepj posi-tlon, 
dkird pol<a?*oiaJ j& iniYOduced » 7k*- RxJs oj H^c 'Hu.rd 
pblahold makes ctn Qn^t, of 3o‘ to^Vh fk*- <9 xas of Svl 
rji-cAt Polaroid- Find infmriiy of trqn4rn'/itcd Xtjbt jron 
"the -s^/dlcnO cMumjncj X# In be -the. irdcnAi rhf of- fke. 
po/o/uzecl IncidenJt ad the. ^itsi pdahdid, 

5^L. T7v_ irdcyvsdy of -trqn^m) tied JX^kb from Pi -U — 

Ij = Xo 
2 

TXo. I TO^fe-nSi-fcy dlrqr^rrjrited Jjjbt jpstrrn 1a - 


I, CoX^B = Xh CoS 2>eT 

2- 


r T- 


(47 


-> 


31 

8 


TKjl. irifenAi-fcy of XmnAinnj U:ec) fpronn jj> - 

Is - T a [CoA (90-6)3 - Xlf [CoS (9®-3o 


I3 = * 

8 


(4) 


3 
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Li^+sir -^nron d SoJLlum Larrjp Jj> po^i-ed "HrrtJi^K 
%%\p -two po|o>xd.d •s.kjoed'.s P, Qnci Px_ Kep't one_ ck^Ol. 
fKe. ofk*A- . Kxxpi'rg P, x-ed ^ r-o-ba^ed 30 

-Phocb aJ^S poA6 o(x.i S Can be_ ccb cd^|e>ari^ mn^-l e3 
(9 , w)+V> re^>ec -1 -to -f4e. pews c**.is P L . 7 Toz- JVen 
docbc\ -fbt +Kx- [rvfe,n&i-t^ ©/ Xl^Wb CemVn^ ou4 pj- 
n/> 0, J^ur>e+iojn oj- 'H\jc_ en-><^e„ © • 


S. n! • 


j_ 

2_ 

3 

4- 

.s- 

1. 

e 

* 

0 

3e>‘ 

4iT° 

6o* 

30 ‘ 

2 . 

i 

To 

3Xo 

Io. 

X 0 

o 


2_ 

2 

2.4^. 

e 



£ £> 


Ovr*_ fKxA>e_ ob^eVva^fcrvb iA no-fc m a^reernjerd' 

loi-Hn *bhe- e_xpec-£ed reduced vaGccttoTn oj 1. Td&iTijy 

r B'u^S ot>-*fc%vaxit>n arycj uiA^-te. 44 o c^vrecrb expression. 

Tkje. obses^/ccUoY) 3 ooi in ^reiLMerrt ouiHx 
The, expected TUtoxeTk ad vacation X . 

Four an^le © ~ 4s°, ir&nM-ty oj 4wnWf ifcfced JL^T 
jrorn P 2 


-ju4~ 


- To 


ik) 


L ~ To_ 

1- 

ry 

Ce^-4^ 

) ^ 

I - lo 

/ 

4- 


\«D Turo poltwcoiol^ A ctod £> fC&frt m CtvS&d posi-fioi 

How skouJd cl 'Hvird pc/oWid C -t>e /sjipt befujeer) 4k 
Sb fhaH #u_ oj- po/aw^ed M^kT bror^rirtfecL 

by. pofaroid G> reduce. 4o -A-^ +hi_ oj- 

Unpolct/dt ied /U^d - /ndoUni - on 4. ? 

LjlT & Jbe_ TFjt- w^le h-ejhoo-OLt) Thjt pass &xis oj- 
A c\r\d C. * 


I rvkniiiy oj~ Mjkt jP^MinfjL -HnroM^k /\ = 


= Xo_ 
2 - 


O 

<3 

Q 

Q 

o 

o 

..) 

o 

o 


o 


o 

;•) 

.) 

Q 

3 

O 

o 

) 

3 

3 
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oj XtgWJt p^smg- 4-h^-ough c. Xl 

"X - CLo^O 
~2- 

X-rjhLrvSiXy £*^(fdt pouvsmj Hi rough s ^ - 

x 1 = Coi^aj Coi 2- c eo- e) 

X f ^ (^C- oA 6 -S) T) 9 ^ 

I2> txX Ji V^Jr> rf-V) cch 


(c- ha, 

i- s 




(-SiV>0 Co^e ■)" =■ - 

2_ 


4 

to xa - J_ 
— 1 ^ 


2- / 


-Sir^ -2^ - 1 

a - 4iT° 


=£> 0 .& - -S;r) 1 C -i ) 
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Polo^ nation by Scattering - 

K}K^>n a b ej%-cn u>k!rte X^Jr M pa^ed 

r th*Z)U^\ a. rryzcU mir, C©ry0c0r0r\a p<=i03cie£ cokose, StZX_ 

jl 4 of , H\£_ o-rdUA_ oj^ iA3c\sfeljjn^4^ oj^ , "H-van Ak^ 

b-ecrrn ^-ei-S 30pdi^r-eai, 

U)kx_n 4W_ ■5r^dt're_<d Xt^XvX XA Azjlt) in <a 
c^veciicm p^A^evi«X)cui^/i_ r m!e_ citoeciion pf- iTOQ^yice 
-jJ" JU> rjx)UY\d plarue. pol^vsX^^d * TKI^ pk^nomeoon. Xa 
CaiijXi pola^z.odU*a7n 1o^. v$Ccdbte0>o5p 




U)ke^n cx tx-e-Gi no O^ ^fn pota/X-e_e£)| JJff kt XA 

j n ci cJjLrJh (^d^vy? 21 on c? Sca±ferer o, 

X^VIaX UJQv/ei> a/ue_ -trciyvSv€A^€_ ) r\ rioduhJi 5 oXi ike. possible. 
cUredH ons of vlbrccborv^ 0^ eXectvic vechr m impok- 
AjJ^d X jkt <*hJL pAXhJtrds * 

UOkiun (aNL Xfeojc. odjtrrxq txXemQ x - ctXI s , r H\zy) 

beccUAA-e_ ofo ncx 0 u>?je_ Xi^ki u>e Cw\ 

S-Gj 2, OrYliy -hr^jL, V t bTocfct, OnA* ©f ei© civi c. V€.C-k>V Lokick 
CXAt_c_ poA_aJXcJ{ it) V-a^/S. 

<Sl<vjiy (/okcn iA>e_ Xtro|\ <xXtnag y~c(pot,s ^ ~Hve_ 
VibraXxVrvS of eXe.cAinc v/ec-far s-e_GT) oo-ue pe^en^cuJaA. 
Xo Y £**■!& Cnr Xd X'Qxis. 

HenCjt yU^kt 5 ccx±{-e.recf in o. <XrecMor) perpendicular 
to -fKe in0cX<iY\X Xi^kJ- 0A aXtoa^ pbrue. pda/ri^z-eck 


O 
3 
' ) 
,.) 

9 

o 

) 

0 

0 

o 

0 


0 

0 

:.) 

) 

) 

3 

) 

3 

) 

3 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


165 


Pola/vizAfaor\ by RejXeeXriori- 

k)k&o u/l pol (\hj zjcjX Jj> r-e-'kc^ecj 

C\ AuA_rfq<!_£. f fy\jL_ T^f\ccA<c\ X-^cyi\j- )=>e. Comp leilcJUj 

pobuq^cj ? pct4^cvJUly polo^M-^edl or urtpota^izuecb TKU 
woidcf oLcpendl on Or\jXe_ o £ 5 - in doitn^-- 

Q’n^ie. ojp indoUn^ o or 3o , 4'kori 

*t1n£_ Tr-eJMecXecf 'joRpnm Tmaun unpola/uz.'ed» Fbn qn^M 
0^- iinct oUr>CJL beiu^-oun o’ q-nd 30° ? Xk«_ 'rej'l-ecfcd Learn 
-M pol q/qzL-ed 'to cte^re^ 


N 



TK^_ vc^iux- Ip ol^^joots on •Hyg caJ c^veljiA^th 
of Xt^kX UA^-c|, 

^ _skovo*r) in idhsur, UnpoWa-e-eel jtghi - 

aA mdoUrvk aicmg. /^o c\X L. ip cm XkjG *y 

s^pt^Axdunq <x/r jp~tmr> a. rructiuir) oj- refrac five, imot^x 
/4 * TRc_ me^eef-ec) cXigW - otXon^ OS XA Carr^pjUJ-eLj 
plqnc polcvq-z^_d' 

Ihx- vibroixcY\A oj- ejechie v-eoft>r pOtponoUculpi/y Xo 
XKjl planJL oj- imc\ cbunoe, renaojn oJUaJov^A p«AAjUef tt> 
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tr-ef-jedim j , (a) kocf^v^. be. H\j 2 _ on^iiu oj- 

iY)CAdjLY)(j£_.. fTuAit^re Ccrxcluhon ojf Hvur r-ejJtdiar) 1& 
no l cKan^Gcl loi+K tKje_ ckpm^e m 4ke_ cmg/le of iriddmoi 

Hoi^eveH. 'Hy£_ o'H\*a_ Aek of 0-S.Q||exiles of eJecfnc 
vtdxir i r\ Wjl ptame. of- hr\ detent*. maJkj^ cUjjojzrd' aWft{jiA 
witK +k£_ r^fkdmg suh-jou, Oh 4yMl. ofr inacUrxjL of Hvs. 
UmpolaM^od Xijfkf -iA ckorgech Ai polAAjz^nq c *rgJe. (ip), 
tnoA-t oj- fkae. vikmhorU ofo eleemc. vechHr jef- trwrdlfel 
wd oal riot refected' 

Hence. r-efraeJed aWig. oc xA 3 mixture of 

polad^ed Xl^lX Qnd unpola/J-zed li^kh k' xd~ iA paxiicdbj 

po) aAj'zed' 


O 

■ 

o 

Q 

Q 

Q 

O 
3 
') 


O 


Qrttostcr f s UtJ - 

^ccotToU^ fo -Hua L400 j ookiLh tmpdlasured i 3 gkt" is 
mCAcUord dX pdlaMz.ir\^. (ipO 0i n )rde>fei<x sepaWiVift- 

air a meoliuw\ af refractive irvAe_x jU, fken -five reflects 

✓U^idh fuiUj poluAjzi-ed +0 •tW. plnrte o^- 

inclcUncjL. f y provided 


M ~ -ion ip 


TkxA rejection vepAxA^Yvbs G>ve_u>S t er'ts Lqud * 

* toks-r\ Xh mdotuat" at pe>l<xA 4 r,mcj ang3e. y ie_ 

Tef-ected CcnrnpoiacrJ'' aJcm^, 0£> and refract 2 ) Gyrrjporttkt 
edemej OC ohjl moukucdiAj peA_pevidjcuJU>^ :fo eAckctkfcA, 

Proof of- Bre>uJ5+€rls Lai/O - 


H-VX flJUA-C 


L. g>&y ~ zLYoc r go* 

C 9o - Cp) + C 90 *" O - 3o* 


J 
• ) 

Q 

31 

0 

o 

Q 

V 

/ 

Q 

) 

O 

O 

o 

o 

3 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


167 


3D - tp 


Y =- argje oj vejrqeHor)^ 


According +o s-ndl's Lau^ - 

JJ( ~ £iru 

s’m r 

COUjun i - Lp v^cj r r (6o’- Ip) 

JU = tp 

Sm (9t> - Lp) 

or * = _£ink_ - t^,i p 

Co/>ip 

/>j =. 'ttinip TKaa prove* Bmosier'5 


fbr CMr-wcd'e^ irck^rf^OL ^>Mu) = 4/a 

tp - toro ’ 1 (-^-) ~> ip = 

TTuuA JJj'kt r-eflcd'cd ir} cur jxw\ sutzfaoL ajj 

unit herCornpleJely pclahJs-ejo( 5 u>k&n cvn^le_ o£> inocUnce. 

cj- Unjidct>uz.-ec| A^kf" <m *H\c -suAj^cn oj- 1 /jccKa, Ai 


53*i 
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fahroids ~ 

A pola^oiol \l A ookjch pc)a0z.<eA 

Lo^kK ToMAmaLine a naJuAoJ polajusl-iyj mdtovio)- 

Use qf plane polafiaz&dl Lt^hJt' emej Pclvioicls - 

(-!•) TPve. mp-jor mao of polo\o Ids. .m do Avoid oaa. of- 

K)kiLn toe WAe polaM^ed sun ^<aAA&A unfh -Bvoir 
vjbvcdu'on plart£- ve>riide 7 dU*. nnast of po ladled 

JajXvX T€j-|ec|to| from ^ia^eJ SuAfAccs 0s cocP off. 

(2-5 To avoid 4 Kj 2 dq'zzJJm^. (0^X0 pf ^ ^p’A^ciXm^ 
jirom Tk*_ <f>po0fce_ sido cWung cMv'mJ, pokvojcjs 

QhSL ■fi fted on fk£. (AJincj skjeJd qrjcj ern fKt covev ^Iq^sei 
of UjlpA X^kts of each c&x. 

(3} Clexvv pl^o+o^roLpKs of Goldie clouds <xhjl oWcurud by 
fitting po)qju>»o)i> i-n frorct of +he camevA Um>- 

(4-) Po Ico-toick a/UL Gc&eftcf [-ri 'Hyr-ce cG rrtm^icrnaj mohor\ picturtb 

(s'*) Ito CD pIcuj-eAA ^ poloL/uz.-ed Xoa€A- beam ochs oa m&XU 
for producing -£our>o| fmm Comp^cJ- dUc ^cx>). 


:.) 

o 


;) 


a 

o 


© 


D 

0 

•;.) 
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Very XMpor-te^r^ Ques-tionS 


1 MarK Glucs-tions- 

Q, 1, IaJKpJ- iXjpe. wqvejzrorvh gmU eme\^e Jvnvn q 

) pcrvrd - ^du4.<^ (XO Xi*pd~ Source. 

2-oo9 ^ 

Si,2. <3 cXo^rqTn 4 t> sIadgd r-cjpoeKori ofj a. plqn^ 

£/oor€-|pxrnX imcXoU-rvX frn <3 Cernvo^ XtnA erne} Kgjiyjl elirooo 
•Hml. re^cXed t^vej^nX, (iDelhi 2003 } 

SI'S, X>Yqvo 4 Kjg lAjqveJcrfrnJ: corning oui ©t ConA/e^ 

fjlMS cokcri, pe^vX SoiaAcgl JLt^XX jA placed evp 

Xis ^t)ciaS. (_CRs& -Ut© 3, os) 


Ccsse ^*>3, 

)YV\ d. 


GoM- Jbe^mL c\ WJQv'-e^rDnt • 

S'. ^KcfcX\ XKsz_ Akpi^pe cr|j to^Ye^rov\X e-rrux^-nQ JVc>n 

pmnX Source of XfjWt" <*nc! ©JUo ^icuJ< XkL Ycu^* 

(Rftafc 200 H ^ 

Q.6. UJKaj c \^ ji _ cJeocSiir'J - SoUAceA cuGe_ r-e^uxnecj 4c Oresdx 

°fr ^ ? ( Cai£ x«i) 

Q_.7, S±,cde Mien's principle o^ oU^vqcXiov> of Xi^kf . 

Cc^f& 2J>lO 

Q'8» 1^ -H\c- QTi^ie^ hjzJtiozjzJT) +Ke- q>4s o-^ polcUu zlQX cm4 
4Ke_. OmaJLpejr oA -4-5° ' y uVu-he. ihjz^ iTaJjn kkc )n4en- 
Al4;i€A of oAi^incJ chy\ 4 'Ike. -fc Ya rvS, rn i -tt e_o] Xr^kt 

paAs'irg. 'fkr^u^n -fW- anaiyz^jr. 

AnMoe*.- x /l„ - VA (J>cJW aj>o 9 ) 

C51.9. Uripola*a^_£_oj XigW' ok iriienAidj X Xi> p^iAS^ol 4fo Trough 

^ p©]«A-Oi4- £\3kod Xi ~H\£- inx^-TAl't'j O^f -Hve- -XtjkX 

'bVqMrOi'tteX •+kroo^k kkje_ poloiA^jo} ? C^CBse 2_»t>3 oj) 
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Q.lo Unpo|Aj>ti z-^d <U 'naciclzrX em a ptara. -su^ol 

pf gXxAA oj reJ^r-echve. indUo<! JU cch &x\a\e^ [ * 
fk^L_ XtXkh S*Xs -ttrfccdly po|a>dniecl f oqAo)tc. 

•fhe, ir-elocticrn b-eiioet^-Ki +Ke_ Pnde, t ctnd V'-efrt* alive. nndex 

(x>«JKl 2.003) 

®'ii. A p^^cxiW m oj* /ttGYiockyoYnaXdL XyW' J"<xJUU> 

wrrriaiJL^ om> c\ single. iWtVoco ^Xtt • Rdlo oioex 4k£_ 
u>icUk o-f -fka. pXmetpcJI rm5dwuir\ m +ke- 
re^uJUivi^ ^^fYcidiDyi pc*d3a\n cG_p€rd udddk o| slrl ? 

(CBiE 2-oofc) 

2 - MarKs Questions - 


■) 


<3^.1. UjArie. c^DiAyn ~tw>o Ccnncli -H cnaA Xo ^bfouvi XKsz- ^uAtXn&i 
ivdaA^eAJLvvx. fringe. pccG-etrn ofy Jjykt. 

ook-X Xl dW, -e^-eck enn LvdkA^ewriOi- jXiTi^s m Yoirng^ 
o)oub]e_ sX4r e-XpeA^Ynj^vX ^ to Kj&n rnorioakYTJtyxxdiC source.. 
XA Y-CplcxC&A b«j &l -S0UAjCj2_ ojj LCldcbc- XtyKf* ? 

(CSS£ 2 . 008 ) 

^’2-' YeXHo^O Xykf (_ k = Coo 0 A 3 xliumi , nqd-g < j <3 sinde .SifiX 
lASicUk ixio'^iYi. CaJc-LtrlAle ftv<2_ AaAlp?t\cjl LoJ'odejzn "ho o 
ola^Jc jdrxJiA cna eJfdkgj^ sjo(jl 'five. cenimj maximum 

cokm +Wc_ cGjJrqcdiDrt db Vieju)e4 or\ c\ screen 

K*pt j.rm away -Hvl ^cBSEle., 1 ) 

Q'2), 3 W_ i-€A-Yn lxY\jLA*Jj 7 polcu^z^ XgkK tokfcjo 

o]oM dW_ lYdcrXiAj o|- 4rrAY\^7nitt^d /G^ki" t>€Come r^irrjifm 
oOkiLn a po\cow)c\ sKxaX rcrfcclcc) i>e9u>een 4ooo Cvtissed 
pol<Vu>icls ? (C-fcSE ifiPoS-,01) 

(Q. 14. E-.*jp!cuYX u>i+io "Hx jl_ KxX|d 0^ cyUcKQY'CtgY] Puouo ptarm 

po fec/U 2_e_of JUe^rd JuS obtXAtri'e.cd by ? 

CRR&C 2ooM,io) C^WE 2-oofi) 


i •) 

- ) 

o 

0 

G> 

O 

0 


a 


a 

:) 

a 

a 

a 

.3 

9 

a 

3 

3 

) 

o 

> 
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3 Marks Glues i ions- 

Q. 1. _32>epir\e_ £\ Guqvepronj** Use Mu^genk g~e©inaedn CoX 

Corvs-fcru ch on cfo Akouo *Bve_ p^p^octi trn p!oru 2 _ Gnve- 
■jv-Dirct jm nrn q msi^urr^ (i ■) a. edeK&cA_ mxcUum 

C^O UncLcS-g-td-ng Y'ej^rCicKcnn • 

He/ncc_ o(j2j>ij vt£L SmJU's Lou*} cp rep-acd'ori ♦ 2^1^-) 

<£.2_. (Js!r\q Hu^genS gee>rnjtdviCcd C^rv^i YU cdl c>n oj i/^veponU 

Skaoct koto a plane. uouve, gjeds re-fl-eofed «- 

^u^j-acjL . Hence vekiJOj La^s replecdion • 

(jR.&SG 2-erofc)(_C&SE '2.0II ^ 

(£'2>. Jbexcnbe^ Youngs olouide. J5^i>c*t erpeMrncrd :do produce 

iTnicA^eAence. pcctt-e^n <dux do a rno>i6xMroynadtc .Source, 

°i • -^duci_ dke expression for dHe JVinje ^obHx 

£csse 2^ma, 2 j«>ii) 

6k M. Xr\ c\ You mg's, double, -slrt ^pyumnnf , ^ dwo 
sdids cOul. kept 2- rrnn a_p\Ad ^nod -Hvjl.. Screen UA 
placed l4o On. citoouy -^rovn dke p[qrte oj- dke siLidk 
TRe Atts ^ illuuninadeo! uddb A^yUb - o^ uoqvekn^fk 
too nnrv Pmd dke cdci't^'nce- dkc dku.ro] kXigdj~ 

^Yi'ngC -^ir^wn dke Cend rod moixj rYl uam »n dke \Tr\^exj£y&)Cl 

pcd^eArv obbouned on dkjc screen • 

fKc ioavettngbk oj dk<c i-ncioUnd Jdgk\d «>oeKe_ 
cKa-n^ed in 4-%o rnn ? p‘nd OL vb +ke sUx^d ,V 1 dbve. 
po-s'rdion op dUArol bAjgkd ;f>drge JWm dke Cenbnf 

Ccai£ 

^W>wOv- Cl) y s - l'26mrr) OO AY= 0 < 25 Z»yiir\ 

Q.X -Ca) Ujidh dkx_ keip> ©p cAiovSjravn describe. b^uejUg 

kooo dkc. trav\A ve^^ve. n^^cfwke c&vn. W, 

ctem o nxd rodeo! bvj dkjc pkcnorrijmon op pc k>u zmdt’ on ? 

(jb) CO Ken ^npclcod^-aol XigKt p 0MeA prom cuk to a, 
trooaspctkmd m-edliuYYV ^ uncCt^ cok^ CencUlum 
tke yepeedeo) ligkH pofaMzied ? {x«lKi 2-on) 
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) LpovVSe^> 'H^vOU^K 'tlATD po(cv^o'lC^S P, 

Pa. c-oi+K p^M <^x\3 of P z rnoJcjl-nc,. c^n, orm-k. 

9 (AXtfK pcvVS Ovxjs oj 1 pj . pb?r Ia) kod~ V^bJux- of ©• 

>U -pKc ivd-ev^-'l^ of erraxg-erX zjzato ? 

(JO 'HvAr'cj Pc*I<x^©’ic^ Ju plocxd L=e7fiA)-eo-> P ( Shod 

P x (atiPK XXs P<oaa axis rnajd-nj C3n f2> t-oi-Ht 

fko pcvvs ^xis P| • PmcJ cf vajujc oj^ /2> ft>r 
go kick ike. ’i-rd'ey^i'bj of AglX -from p x aa loy^ ? 
GOktAt^ X c J_A tX\j^ jr\XcYv6>ikj o£j On -Hv^ 

poloAcid P, . CR6S6 a-oos-) t case a-oll) 

PmA iM-€A_ «- (_Q } B = <3 C>° (b) 6 ~ 4-S^ 

<Si.7, X>-€.G^-exo^-ter's <^i'n^le.. ob*tcuYo '+ke_ yeljadbVn 
b-ci*W€£n -PKaX cwjle_ -pkc.. re-jSrdcVwe. mde_x joy 

•Hul. Jvot po7r medium. (jseJWi ioit>3 

&.&• X-o c* .Svn^de. Sxi.-t ctfdf VAcM o v, ejepe?*4vriey , \d' 9 
a .sXil. 0^ Gxr/cUk o| XiXumiyiocPeLcI btj Y-^jc% 

La^A^X o-fo £>sd nno. pb-*" ^okod" VaJtxx. 

CJj 5 d (yOlll - 

C<a ■) fKc f-iyxjfc mini mu ■in foJJ onrv cvngyle. of- 
c^ijjbrqc+ioifa of 3 o* 

fb} 'H've fir a>£ vyi^TcJinou^rX f<KXt ocf cvn^Ux. of- 

cXtffyq C+JOtO of 3.0* ? , 

^ J (case 2.009 j 

, C^O d-l'SXlp" fe in (B-&Se 2 .ot,c) 

(k ") ol - l> 9s - X I o 4 


m. 


($0*3. T-n ov sXtt c4ior) ^.xpe-M**~v£>\j^ xokwn 

Ol &Y\y CUYC,ULbtA- object Xa pkc^ol '\Y\ +k*_ p^tk 'of 
fxT> no <21 cxfkt<2frX <SowA,<le- ? < 5 t Spot -k 

Sejtz^o <^-k +Kj e_ 02jr\kine- oj- 'pkjo. skpe=4o(X) pj -fkt- obstAcJ^e. 
Exp1<2M n tOUdj ? 

Ulruxt aA H*JL c^A^j'ZAiLYx ce, loefw-ejUo inf &^jjeJuiY]Cii j^ajkfejry) 

cmd cXf'ffracHon pcdfern ? £ cose 1oo9 , os) 
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Q*10. T-n +Vv«_ ob se\ATC_o) cLc ^TAcii 0 ^ pcd^ejr-io due 
a Tn^pe__ .sXtX , t'uot/O K^iH ~H\£_ tAMobbK qj 1 C^jrcHnd 
rOaxirnurA b<2_ acceded \ ^ - 
(j ) *tW- uridtk ojy +K jl~ -sixt -*■& doubled 
(_ n ) irbjc CvaVetcrgH'k op -tke- Xt^M" u^-ed ^ increased ? 

(KasE aoo3 ; »i) 

G..JL ‘SVvouj *+b\od~ +Ke <myy^aX<xa_. uriebth op -fKe 

p-iV/St - ' oU cjH &r) pvrn^eL. uA kaXp op ■fkod" op -pke. 
Cevdvcd pv-m^e, * 

0=0 Houo olo-eA r H\ J e_ ioiolik, op +kc_-siii: aj[fecf +Kc_ 
<Sr2.€_ op 4Ke CeYufyoJ ‘Xipfractl On Joanne] ? 

Cc&se.. acio 07 ) 


5 Marks Questions- 

6*.JL. 0) Wtav\ <% liffbJr wave, 'bc<vek pd>m <* rnhAK. io 

A medium 7 -fke Speed decreases - Jboes it ’wply 

reduction in JJs enevgy ? Xxpleun. 

(b) S'tcj'e. duui^tn's pnmci pie.* (Jsin^ +ke geomdvic 
Cons-trucii on op -Seco-ndewy wavelets 5 -ex pl^<J m 4kc 
repfAc-tion op a plane MJaveprD'nJ' I'ncidjUrP ect ^ pla*^ 
SuApQce . Hence VtAjfy SrddUlb Law <=>p re^rcicfion. 

CCSSG Ocro«) 

®* 2 -- 0^3 3Ln ^ Youngs ojouXJe sJUd ejxpedm&vch, ckvjve 
+be Condi 4i on -fbf 0-) ConstYxictive interference. 

(ji ; destructive irie^^exencc ad a. point" on +ke screen 

Cb) Pr bzcurn op Xt^-kt C^nSkStcng. op -booO twaveien^tb 
800 y\m and 600 Am X& UA-ed ,to obrtcM'n tK*_ mter- 
pe^e.nce pdyvjes in a v/guy^'s double- sl^t experiment 
on a screen placed H»n awcuy. Ip fke two -sXits 
<3 ac sepotAzjgcfed kij oas mm , CaJcudaXe tk^_ XcAstr 
oltAtcmCd ^frowi -fKc CentYaJ kAl^kt* mqxlMMM u>kovC 
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4-kx b vigA4 ^vinge^ oj^ -Hxje_ -turD uoa vei-on g=f(v& Com dele 
AvvSiaKA^ 03 i'2L mrn • (case SUeTL'X j 0-6} CRftse 2»«*) 

<V- 2>. C°0 Tkx ivdorusvty oj cev^voj modnoo. in Young's 
double- jlJL'L exp€^Mmeyd aa To • -sV'vooo •Hvcd - 'Hve— 
Lm4or\A»*i4r^ cxJr c\ pornX cokiAX 'fkx pccHo oU^j€Afi.vice. 
A^ Ok I<y' , < q_ . 

(jo) UjKoO cthjt, CoK/APrd' AouAxeA ? U>U-y ojrx +W>j 
nexeAdaxy -jW obsc^AApng i nJ -ex-jO^e n ex pcetVrn ? 

Houo cosx HbHx 4xoo Cokx> t jixO SouXceA obtcuYteal rrt. 
•Hah You-nj^'-S double sidt expOirnertb ? 

(. CBSE 2 -olo , 

G^. L| O ) Ploj; c\ giGApb o-^ "H\x L’A4^ rv ^i4^ dMibboefiem 
Y^s. pcx4"V\ oUJ^eirencx na youngO doiAbl-e. .slri CxpC- 
hX me.v\4* Co-rnpo^c- +ko u>uB\ HKc, 'nd-ov^bj oliA-fcvi-' 
bub on oj- JVmgeA ofux -4o di^naofio-n cd- «=\ -Single 
AXO - i/Oka4 i ^poAbotrO oU v ^e^je.rvce, do observe, 

(b) ~L-o yOum^'j dot/ble. xl)~t IV. -ftoro 

sXa^S QJkX 0-03 On. expert and "Hox sare*jr\ is plqced 
aA a dXiAo\r)CJL oj 1 J’S' rn Q\aJCuj jVom j-Ke. sOri * Tke 

dxAiGmce. b e4u»-exh -fkx cerbraJ bAgbb -jVlrge. anod 
4^ JoAjg4-V jVmgx -Ia 1 Cm- CcJcuLde. Xke, toavclet^j/i 

°f u&ed ‘ C<^.e ^07,2000) 

AnAuoeA. - (b) /\ ~ iroo nm- 

Clr5. X-n Young'^» double. -Slbt eApx\Wnj&r4" monochromatic 

lOQvdxncpHo G7>o nm illum'mV^A 44u_ p*dr 
oj- sJuts and crno| produced On I'vdx^^e^jLnoL- pa44e.ro 
ivi ooVuch two CmAAtCubiVx ^Vmje^> a/rX AepaJtcded by 
8*1 mm- AnorHxofKxA, source, of monoekrorrvdic- >UgM 

producer 4Hc_ iV4e^feAjLY)CJ2_ p^oblevn m ooldcb fkx -fuo 
Cjo nAeCxotx. ue. '/t rrngeA a^e, s ep^xeded btj 7 , x rmn . 
Fmo| 4kx ^vele.ngbb ojj srecond Xa^J^ ZoutvOL • 


AnAUfe^V— A_ ^ 5 Go rxm. 


C C.BSE 1.0093 
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, 1. W) Kod OftX- Co ki>n2_rd -S o u h. Cjib ofo JLtg4d ? 

Ck.1. X-r> o\ s in^e. - S/L-b oL-jy^racAior) exp^rm>dh ? '•Rve. oji'oldi^ 
d>jj -Hne. j^JU, -h iA +kc_ Oy-i^j4ry>J ouioGB"^ . Hoia) 

doA6> ’B r \AA a ^f^-c4' -fKc- Ov\o| i/rdewtsi-Kj 4kj«_ CtrdrcU 

cU^racJ-ioy) bo»nol p 

C3 -3. X>roiw) ^ cycojy>V) skoiATing. dkfl_ vct^J^cHoy^ o£p irvde^\-f^ 

po)oA4i , cc( -t rArv4,vToi-fte.c^ h^j av» c^nx^Xysex" • 

Qj. H- TUro Co>hx>wnrd- t-oqvcA es^iKix] ^rn^li-VuoLL. pTodMCxL. 

lYd€^p\i>sce_ poc&ejcn rn Voum^'s douJde. ^xpe/dm£*vb 

UJ h -La -fhe. rcdfc/o ird^nAi -L^ ^ a po'i rd oOkejre. pk&A<^ 

cU’ijjeTumOL JL A Ty^ do irdevvM'Hj ai Gz-rdrt P Xjwy. _ 1 

S\.^- U)Vo\i Xa XkjL -€^V)€cX 6r) iyvh^^iJunuL jpir)^v> t-jy r-«d 
iX repkcxd toy jdua_ iigXd ? 

Q' £>• For tOkicK o ^ XKj<l y^d or - Dujl CoIouas o'jy JUgJlrJ , 

't Kt pola^smg arjjU XA gvecUe/V ? (l,0 b >(lr) R 

(S.-7. I«\ Vou^'s douJole silt £xpeAjrne_vif- /oojo<d ciortirmX'c 

ojj lA)avehm^t\ A., *fKc_ Ird^ejadrKj o/y cd~ a poird 

Ori +Ka £em>y> (A)k^L p^Xh ct^pixnUL 1 a A, -U K units. 

Find out th^ intensity ot llsAr <zt Q. poind toh^re. padrW 

I I i ii a . .. a . ! • \/ C/ 


ot^OuLncjL jU A/& 


Arv*,. I 1 - -£} 


G^.B. GiiVd, ^r€xxA6n ^or Xhe vuJiajl ojy -Mae Bretasder e\m^le~ jpY 

(A txQYtApQjiJLnt medium xA cbjy^Vuurd ^or Limits 0jy cU-jjcrCwl 


ColouhJS - 
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C$L. 3. Hvo bedwee-o furo aXjH m Voun^ls i rtferpeyenfa 

£X pCMtrruUrJr h 0-02, On. Tk^L fouAJth br-i^kf- fprid-A 

ob.4~a4yv(Lc| cdt~ a cUj>iancg_ op 1 err, ^rono C&nj~Ycj pr> y~)^-e_- on 

a Scr-ecun placed cct <X dXJh^r) oe_. ojy l^m fprtrrin sZ<f,s. 

CzdtLuM-e.. dho lAJQvefen^th ll^U UA^cj. 

ArrA. A - 


-7 

X10 ro 


10. JTato ujQ\jeX<Lr^AK'S o^- Aodiono JJ^kt 53o nno And 5"9 4 nno 
oao UAed ; Iri -fuun ? ho AS-fady Iho ckppracJ-wn ^hiking pi a cl. 
oJr A stl'-t ofr CLpeAturc 2.XJ.{T W m* TKe ddfonGe kchoWn 

fine /iU't orxd Hoe- -scr-een Ja i-srn- Cedcudaio 
^.e^>ct7L<xlx t>m b-efween dike- poAi’f-io y\a c>|y Hu- p jYaI no^X-onA 
fftG cd j^pr0.clioA poctf-e^r) obtained in ~h^0 ColMA,. 

/Vv&. AX - 6‘06-S mm. 


<£}•-! 1 . A pct^cvLlxl tu^rn) ojy jL^bi" op 6,0 0 mmo ^ aJJA cna Q. 
namrooo .sXi*t and +ho -re^ucll 1 n^ pprotcJd oy^ pc^tjem Jj> 

ob-seAA'-ecJ on a scr-c^n j-T-m &i*xxxj » xd - -lA observed 
Hood +ke yniniVwuro Ja ^ a dJdloncx. op amn 

-jtprom *Ho€_ Cjenchr-e- op Hoe *scneen - Codctdodc 4Xe ooidH) 
op five aIa-L ’ 

UOklck oJy 'flu- -j-o)1 0 uj 1 n<^ unveA Can be. p>o)ahJ( 2 --ed 

() ) Hecch bMveA Cm ) Sound Woveb p Give. f^xAoo. 

(5?. 13- Lobj ix five \i^OtJpexe.-r)CJL p^ide vn A of clofecfeoj^ 

ooken Akto Ce>kiAenf .SouHCei cxJuo pQY Ccjpc&id ? 

Gl • 1M - TKo polaA^s’rr^ <Ar^jde op A m^oilurY) Ja 6>o‘. tokxf 
JlA Ihe- r^brac'h^ index ok dKo rruzdium ? 

/frA- /M- 1-730- 

6^-l£. Hou) Can d ou ^TC^fingtuAh laeivo^vn an Onpt>)nns€o| 
Jd<pkf ^inol a JUniahly pola^AecI X^ld b^Am uA'iYig 
p.o laJ-LO Lol 2 


y, y 

o 

o 

r3 

33 

CJ 


O 


a 

o 

0 

D 

J 

0 

:) 

0 

o 

o 

f') 
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Unit - 11. Dual Nature of Matter & Radiation 

Class - 12 th 
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V. 7 

J 


Jni reduction - 

The discover^-/ of- phenomena d-Kc 5 

Effraction cmd po XctAhaJ-icrn cf d-<^kJh eshcUbJXskecI -Hodt 
the. XiE-t _h?> of toque nature■ The Meixtoe-H's eauaiicm* 


ei-e chfV i-no^jnett 


5? 


dti on cnnd U ol-eiec+ ion of ckcirDmc^rvetic cvaves 'no 1886 
.Sbrivo^J^ , S u.p> pcUit-ed the- Concept - ef Ujave, ricctuAJL. of 

uj-iA-t the. discoveries of p hot o decide 
■*■ ~ rr ech b^, Compton i/oe.re explbimei 

A c c o AjcL y~> <£ Jk> toki ck. ., 


£ 


Ton 2.0^ cey-cf 


bu Heetz. 5 Compton effe 
bw QUAwrunn iheoAu of JXpkh - 

•’ll ^ „ ! , 1 ° _ P JL> ~ 


J J Ci ^ ■ C /1 n » * J v * IV-w^v-^^ • * I. i_ LU / UL-Vl # )^J_ — ' v ‘'- r ^ -) 

the. du^kf CovxSi/Si: of -Hoe pacdcets of eorjir^j^. ookick 
-brewed in streu ^pkt Jdvu2- ? ewi -Ho -VKe_> -Sp-eed of 
bach pc^eJeet of Ta coJXloI pko+on hv*) . TKut, 

-Hoe pUA_tl cJ e. TnodKih^. of Tufd/st IaJOS eAtcrbXis ked - 


o 

9 

o 

o 

o 

o 

o 

D 


Free Electrons - 

Xin mebxis 5 the. electrons in tke. outeY shells 
CcUixd vodanee elect "irons) of the. cchrmS are Xoo^eif 
bound. THe^. UAe -h-ec bo move e<usi!u uf+hin the. 
meted surface bur Cam not Teave tkeu meted surface. 
Such, Xoos-ei-’f bounof eiechrons ano CaJUUd fee -eJecbfoiftS- 

The. fr-ee. ejeefverns urc keid inside the metaf 
bu cdfmcfive force f the surface CcJULed restYcdninq 
fdrce4. C 

WorK Function ( - 


klovt func-h or) <sj c\ naebaj 1a the minimum ene^f 
necjuuved b^. qm electron d^ just -eica-pe from the /ndcad 
.Surface so cuS overcome -the Y-edrvcunina focet ut 

+ke surface . 

IaJoHc fun chon dt YepA-cAended b^. f e and measured in ev. 


s/ 

o 


3 


,•) 

J 

9 

) 

) 

3 

J 

:> 

:> 
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Electron Emission - 

The pK^no^enq of e.mi s-sjon of eJecfr-ons 

jrrvm The. £ uh.JctcJL of c\ meioj Tb CaX&£<d eJecT-r~0*l 

< 2 .<T)\ is’ion. 

TR-e. c^J-e.c.+v'tnn eT^i-s-s \ o^n -fv&^n cx nrxofcd -Sxvfotjx 
_xA posx’tye i Jy The ervcvg^ poxs xs.s-erd cJ-e c_4vrm s> 

•Xa rr>oAji- Their) The. to©AJ<. f-umc.44ori of 1 'fHe roe. tool ■ 

The. ^xpiMMd eruLvg^. ftsv tbe. eJec.irrvn enXssion 
frtrrr) The. noeka-J s^Afoce con be sx_ppjbeo} To "The free. 
ejeciirons b^ Or^e of dine. foUo«om^. pk^ibexi pjrocesse^: 

(i ) Thcrimtcnic emission - 

I*t -XA +he. p K^moroenQ of- e.^'an i i on of 
e4-e ct ttdtos 'frDrr) The noeToJ Surface cohc.ro A ecd'e.c) Siu{ojol\j ■ 

The c-v^eA.^^, ^e^vuAXj =>I f^A. 'TKe. e.T^n'i.SvS tom ojj ec+vcms 

rnefoj Suhfrice xA b-ex ^w-pp-Lt-eo) enM^-^ • 

Tbe. CJno»‘H'-eol el-eclvoni, <xAjx e^xJXeol TheismoJ, 

{?Je c-4 vtmS» o A. XbeA.noi o^S • The.. tom rob-ev. o jy +Koxrni or'i.s 
e-ryViii^ic) cXepx-jnot 5 crvi iHoe +£Yope\.ovXuAje_. of- -jHoe. /me. Axi 
5uAface. 

O TW eArn ions 


MefeU -Sl<xJo 


TTie-v»>i<=J 

Eyv«^v^y 


(ii) «Sec©n©la/*y Emission - 

T*t Th The. pVvemomeyvx of erobs/itm oJ 1 elecbrovts 
frvrr) The. JuAfrce of mo tod. L~n Lcw^je. nMrnl^w. cokxn for>t 
moving eJecAroms. (_ pAjrno»AX| eJ-ecAvons.) d^bviKe -Hoe. noeXcJ 
SuA-face * 

TRe, faht movi-o^ eJ € of Ax>r> £ OAX. hdfr\ emXA,^ jp 

eJeclrvoms . +he>^ ftdi cm meTcJ suAfrc-e. ^ "tKe.w, -Ar 'ctn^fer 

-H'vejY e.ne\.^ To The JTejL elect nori-S of The vneXoJI 
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coklch r -e-Tix^^ beccJm^s ma\xz^ PHo^ dXe iaj o^rK 

jxmcHon aj 1 -fine- roeioJ -So -Rae.q erm-ttecl jy^rm 

-Ha e_ yto eXcJ s oz_ . y 

T>\e, eJecfvxirvS -S o e'nn 1+V-e.H <=o^ju Cc<JJUu=^ •S-ecoY'id<xSjLj_ 
eJecXnDw*> . 


tledvo r> 


5 « CD ncfc^LX) ^ ' 

e.lcc"fA.ov\ 



P9«4-©4 SIoJd 


C'* 1 ) Photoelectric. Emission- 

X-t vXi. -HKe. pKenocmne-inc* o^- ■emt-S^SLoo o-f eJecirom 
•^vBnrva fV\ e. 3Dt>z^ci c-g. oji m^"cx| ia^Kjz^-) .X^c^-K^ VTcvoL^c^Jhor) oj^ 
<s XXoPde- fresjujunc^ Jajj om d_X. 

H-e^uc, -H^e. ■e-Yox^.g^ 4x> "Mae. fV-c-e_ -eJccirons j-ov 
'f'Kc-tr ■e.-yr)') ss i or*) Xa Is-e^-n^ s<-^ppJU-eo[ JU^M" pVvo^on. 

IX&. e_mni■H’-col eJeci.Y'oyv*. cxtue, CaJ_G_d photo eJec.i.Y-ori.s . 

TR-e. mumb^ oj* phoXo eJ^c-hro-rvA emot-p^H olcpencJs 
Cnn 't'he_ Lv^-earL&iX^j oj Xhe, 'm<H cte-n t X^Kp 

PKo-toy)) P K-o+d eJ-e c+VDn 






G v ) Field Emission / Cold CcvthocJe Emission- 

XX -_vlS Xpe. pKeTnoTneY^io. oj 1 e_w) i s.s i o n oj^ eXcfvDhS 
jyvrn fine. rne~tc^ u^otev Xhe. apptiCesXtori oj 1 

a -S Hrova^. eJec+v-ic. ^i-elcj • 

\ O ■ «, 

t/0 kj2_^a c< \Ie>x^ 'Stronq e4ect/uc pi-eJo! Id Vtn 3 ^ 

a_p pXt g_o| Jx> rrss_poJ[ ? Xf erdi H-S eJecXvonA, 
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Photo«Jec*fc ync Ej^eei - 

The. e-roissicnn oj- €e4rorvx, jVxnro "the. Su^jhce. 
oj 1 metods , K) kjz_->n rctc^'cuhorts of -Slm^ cJqW ^r^uirtof 
^oJi Oyi "them- ^ 

TR-g. "Gmitteoj -ej-ectror^ QAe. CLoJLU_d pkk>h>-eJ-edrons 
^■nd The cuAxerct so pv-0 dueed aa> C-cdded pVvcToeJee-Lv-ic 
CuAAjGnjf- 

EKpeMmtriteJ .Study of PhotocJeci r\c Ejftci - 


The c ^p<AAcdtuA> CXdyxaUT of Q->n ev<3cuooted 
oK pu.aAt'-zL dxvJo-e uokAcJh emjo^ei a. phxrt°-S^>ldtive 

p]o4-e C C CcU-lxd e-nnittey^ CVnd a. rOeTod ploj^e. A C.CaJUq[ 

CoUecToV )* 

A tYQTpbpQAxrct tAj'rndo kj ki db t seeded om The 

^p(ot6>A txxJjie. uoWac h Ccm be Covered lA^vth c\ fu I tec ^dv 
cx Ax^Wjr of px/iTi cuia>u vacUoddorv. TWLi co*i 11 oJJiO <aj 
the Jh^hvt of 1 cxdoA- i/oq veJe.v\phh ho p<vws -thro^h 

.xt • 

The. p l®de_ A Gvn he. odvey-\ ck cdeMAxd ps'rfrve 
OY ne.jochve poherdiaJl ia>iTW re^pee-f To plocTe C, / UAim 
the <xAAe\rgemerih 5Koton In j^^uhJL. 

S poiAct 


C^lA.OlX^-'Z- 

f?lt«c 


d e 


Re-vOv&tVig. fce^ 


14- 


Scdt-ev^ 
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Wor 


kin 3 - 


tO I'vjl r\ 0\ rr) on o chY^TYlevTl C ifachcch onA oj- 

Stu'Vcvksle. ■^r€^uxr\cu^ obTcurved ^mr^r\ ■$> o LOHYLe. S> ? ^aJU ©V) 
The. pVvo-k>5.e.'riA ) i4i ve pledge C 5 The, phorfoeJecT'r on& cxHjl^. 

enni Ht^d C ? to/dc-h «jeX cc eleVc*Jhec4 -The. 

plccfe A (colJec+br) XT Sa Kepi" och pasi+tye. poteniicO, 

These. eieo-LeoWs J^Xoud In The. QisJt-e^ cTncuXt 
AMuJbh"G^ In The pkoinei-ec^f/MC CJUAxenh. -Dux, T-o Xh.* 

The- noicvoarnroeXeA. sVvoi^S a cXe^-ecXtero * The. Yeaclmq. 
oj 1 nOtCnjamnneJeA. rneotAUAjU, Tkx pUx):fceJecX2uC 

This ^xpeJ^rYxtzjrJfc J - (XWj^ nQernLer\X C_£M-n be U^ec| 
Td .ShAoUj -Hoe. VaAu\Xlt?n oj phofrweoJhric. Cu hXfjr& bXiH> 
■The. ^ollowi cj uay\Xi he&. 

0 ) Effect Irxfc.vvirf^ oj 4 -he incielerrl rodiccfion - 

i < The- iVXer^iTv^ oj- The. mooUjoT 

YAcIaoJi owf> ? K-e^pi-ns The. TreptAAvicu e^^tonX , IjX X^ 
•foumc I 'f'hexT The. p£Co+t>eiecX/dc. v&aJUa JdrujaAj^. 

Uji th +he. iirsT-erv^ji^. o-f The. rno©U_Y\X voicGoJictyg 



Also The- number. oT pVvoTo-eJlecXrortA (pmiTe-o) pev second 
Xa cTtrpcbJ^ pYopo/tTiDnoU To The. )rLTervSjJ-t^ The. irjdcl^T 
rcHoUovjfions * 


0» ) Effect oJ> po+er»+i^J e>f pjcvTe A t-ov-T. pUe C - 


XT Xa -ftju-ncl ThcvX The. pho*fc>eie cirri(L cumn-fc 
mcreo^e-S, ^r^aoJLtu fro'iTh The. inc-re^v^e. ir\ podiAve-. 

poTenXfod c>f plochi A • 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 


UbardGuru 


184 
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rr 


/A-t one. <s4ov^e_ -pot' a ce^t^ou^ poSi-fire- perhe.— 
y\MoX p (cctx. A j, 'the, p > hx^to&Jec,t.Y'iC- cu/t^ref he-tortyiA 

nncxscimurrs or s«>^uAodhe£. Af-des, 'H'us if we moreas-e- 

•Hoe pod five pofev-dh'aJ op pjodi-e. A 7 ajil! be 

no In creche in r th-e, p/aodtieJeciv'te cuVuiTif. 

7TvL6 rric\K.irnuro v«Jte<— of CuA^t&anJ' -i-S CcdJU-d 

ScMdto4_od-'ioy-") e Wi^z^njA- TRjc_ -^•^VuJAWlfcA- an cty^>x?t_je_'jrvf 
Carres ponds dc> •f'he .SyfaJe. oohzn aJLl -fi\e j^kotoejecbtrjs. 
e.'noi'H'nd -frtnm C reach "Hne. p|cdhe_ A ♦ 



1 3 > Tx. > T, 


Mow) ctppXy a ne^odnve. pot-e-rcKcd on plccfe A 
KJ>V. f • plochc C • Wd (a;i 11 node. "HKcdh "hhe pKofoe.J-eefvi c 
CufiXftjrdh c=lecr eases 7 Becctiue +he. pWofo-eJ)epfwmS emVfted 
iVxrm C- £*>*-*- TepeiXed and cm) tj eruA^dic. pho+Dek t-JroM 

oJtjl reaching. -the- pi cxfe A • 

Q>^_ lncrec^m^: njzgochve po-f-erdt ovj af pbcle. 

A , -the, pko+DeJ-ecIviC Cu>Aen}- decreases rcppid-ty and 
becomes zie.ro °ch <a. CeAdcun vaii/jc. of- nejabve. po+erriial 
Vo cm plocte, A • 


TTVs rocodmurn n-e^aAve po be-rddaj Vo , g-iven 
d~o -phe. plcde. A oo*r»-fc* plcde. c. c\J" ool'vach -H\e_ pko*h>- 
eJ-eefv-ic Cu^v^xrd" becomes Zeno Js CoJtlcol ^-topping, 
pof-emdicd or caajP off poberd-iaJh 



oobtSjc- e = cWan^e on eJechrma > m - mass o eJec.'hron 

Unan = jriavomuTn vdocA-h-j of- ermAed pko+t>eJeefrt>r\. 
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The. \/cJ cjj sit) ppmq -po:hervKo0 Jus 'mcfeperyjeni 

0 -- f^e, ir^-en^cV^, of- -floe, ina olordf- feach. cd~t dy. Xf m&onA, 
4ie ro^x.i'muro j<lr)eh'c of om’jfc| ploatr^c-Wis 

c^f^peincls <^n 'Hoe, r^ciiojhbvo S^U5x<Ae Choc} r^(?\i"Uke- ^ /y^-feno] 

of plc^e C bocf JU. ivi<XcpavicjUjKt' cf 'Hoe 'inteyuijy of 

[YiCicUxd' rcHcUaiiOvi. 

(»i\) E^tci oj f*re^uertetj of +he nncic|e>rt radiation - 

Uoke-n tAje. "h>Jco fi^e rr^cUochenrvS, of cXffeKJZorcf 
jx'-ej^ujz.YicLi-e^ \d\j^c ojj- 5qme, jrtfeYvAii-H 5 t-K^ 'the, vaJu-^. 
^of 5'toppmq po-He-r^HcJ jLa <0ffeY£Ytr ft>Y YodUaJhenn of 
c^ffcAJAv-vh fp-e^i/c-v^ocj - 

1 he voJujl- of i bo ppim^ po*herT^taJ -1 a wao 
rvL^ive -for ycccUcvXiov^ of Kl^J0A.. ivicm clx_v\l ^r^uariop 

Th e. Vc\J lax_ of- ^c>vXtO L z_pc^O'n CAUSAje^dr de-peiY|ols cr~) t-he- 
lv)-^-nA>’ijtlj of LnC-lclxr4“ ractaddhoh bvJh oA \^cLt^Y^cbjr^r 
of t"he of -hhe- I'nc.ioLmi' racU'cchcrn. 


o 

o 

0 

,) 

o 


> 


o 

o 

o 



vV > v x > V, 


Civ) Effect of fre-tfiunty or> stopping pofen+icj - 

Fov a 0w've^n pK^-fo^e-rv^'iInve. rr^ocHxjaJ 7 -Hne_- 

.S-foppi-n^ po+e-veficJt x/cOueA, J-l-ruuViUj ccH-th t~he- -^epiAAYjc^ 

of -the imcJdjLn^ YqcU'och ovv 

Fbv eA/e*-*^ p^'h>i-e_'vvA'i ve, mo<J--e0<0 , -H\aajo Xa 
a. c-eA-iiou-o winimurA C-iX off- fY-e^u-encxj V 0 {^-fFr-c-SKoXol 
fov <>okicb the 2>tr>ppm^_ poferUiX 1 a ee,ro> 


o 
0 
0 
o 
.) 
0 
o 
■ > 
0 
0 
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■The. ! o^o The, pofevuhoj cxxis = " = - KvV 

Her\CA tOovK ^uneficrn cj^ - e. x m<?^n'ifMoU_ oj) jnteAGcp't 

ov\ The, poToAfncvJ a^is 

NJoire - i-t oU 'foumol ThccK i-j^ The, imc^cUr4" rcicticcfior\ 
JtA c>-j- 'Ijv^ujLnc^ 'H^qvj Thod" oj- Th's'-e-sK-old 

^h^J^rxAyoCjJ; rj-t,Y £0>ldch The. -emiS-Siovi oj pko-h>elechrDn 
possible. -j The, plMyfoeJeA'I'vid: e_m i S-£ i br^ ■S'hxJtfe 
Lru^da-nbonjLouT Tm 7 cve.r) - ijy "dhe, iricjcLmi JT JA Vfc^Oj 
cbr/T t > 

The, j£-!rr>£- wlaj> LeduKier) dhe. mo clones o| VqdtccFtOn 

ar\d emiss’iori oj p VvoitJ - ejec+roms Jti> XtVS than icf 9 Sec 



BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


187 


Lotos oj Photo - eJecfcvic emission - 

CD FoA_ a Ive-n rnjed-o-l arp} -jprep u_e_r) Ca^_ oj ! n ci cle.rvf' 
Y'ovcUoditrvi, Hie_ numb-eA. oj pIvo-foeJ^chrQnA ej ec-f-e-d 
pev seCcnnd us oLcrecd X>u pyopDAdionoJ H> -Hie injmsrfy 
oj -Hie mooUnd ^ 

C 2 -") Fov" <3 a^Ven nruJ-oJ t FK^A-C_ exists a Cer-fcur* moirjimuy^l 
jnr-es>| u_a-n o0 oj "Hie- lti ej cLe_rvF AaoUccH or\ b-elo tM loKacK 
no emission oj- pKofoe.Iecbvt)ns -teckeA plate. TT\Aa 
jr^iumoj Xh CoJLLlcI -Hvire^kold jVe^vx^r-iC^j, 

(0) A-bove ’Hoe- Hor-esl-voM 'jpresj’Ueneu ^ -pbe- nnc*x,imurri 
fcj-neii c e.YuLV0^ oj- -Hie- (Lmi+t-^-d ^ pU^H^eJechr-Dn is 
}YidepencLmi - oj 1 -Hie rn^ewS)Hj oj- 'Hie mcjcU.vd' H^kf- 
buj- oUp>enc)s ctaAaj ^-U^cm +Ke jp-epuja.-ocxj oj incident 

C4) Tbe pUx^toeJecttrsn e_mi ssjd-yi JcA on inJ^tonctaneou/S 
procjtM • v Tbe ltd me _1 a_o. -B-»e_ in0cdence 

oj n^Hdodnons and emfLsion oj pKo+t>edect r*n_s Ju 
v'ee«j ySrncdJ ? (ess Hhan e-ven id 9 second. 


© TWe .stopping pojovHcd ‘i-rj an •e^pe^jriae.rd' oy\ pkoH- 
eJe civic SLV* k)k<*i" d^ Hhe. rmxjimw Kinc-Rc 

eniA,g^ oj Hie phetoeiecivons emitted. 3 

£n, ven -fHod 


So 


Vc ^ 

MaHrouro K-mettc £neA.|j Km** = ev 0 
Kmo, x - e. X 2. = Z -e^/. 


3 


3 

0 

0 


• -) 
a 
'0 
0 
0 
o 

O 

o 

•o 

o 

o 

O 

0 

0 

o 

O 

o 

0 


:0 


o 


o 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


188 
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»SW°uo gv^>^hdodLy K>oto The. ^aj<jrr)urn K-irv^liC 

evuA 3jJ ^ ejnn’j'Hejcl ^roTr\ o, pkotaseruiKve. 

\/ojjjt^ ooi+h The, ^re^u-Micu of jnciclod 

yttouccfiorvik ? 


5d ! 




sJ The ‘jn^vJxJL. .shows. a piof of Three CaJYA/e9S a, 
J>«^ b 5 C /Sb>oiA?ir^q The, voLhiochov^ of pkofocuAfecjriJ-- 
7 '°° Y/ s GoIIcc^oy pIcxTei poTeruftaJ -for Three cGjJe«nT 
l n^erv!>i^-i €-& X, , T-^ and I3 having. fr-e^ucoocuti \J f , 

c< ' r ' c l V*s riApeCL-fi ve-h-| ]toCJ cLe_rxf- err) Q pho To — 

serv^ve, sw^u.. PWK kW c * 

Poir\f ouT furo Cgaa/M 
-for cokic-h The. IncioLmi* 
raoUaJ-icmA have. /Sami 
fpe^ajnncj-j huj- cUfjetew^ - 

Cotleo’f-Dif ploide. pdedial 

——— The^ pV vdTd eJecf m c C-tVtXenT Ti dired’hj pTrtjpaAjhfiraJ 
A*> The irderv&'ify of indd/oaT rod<dHcnn , E-yi&vgw of 
phoTtoeJec-'frDVv?. ^ oy etch-cjf PoTenfiaJ depends^ or\ 
inddjirT Yaottodion. ’ 

CwoVi <P and b have ^-oT A.et-nne caj- - off 
po+enTiaJI , -So fov ThoAe faj-D cuM/Mj, ^e^uxiot-fd 
ad 1! he_. sami, 
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Eins+cW-S Pho+oelectric E^uocKon - 

/\ ccov'olimo| J-D The. p|omk ? -S ^UArvhum 'Hvcoin^ _ 

Li^-hd y°<oLtajtilcrrvS CcnrvS»t/*-b oj* tmvj pcjckehs of 

CoJLGd Cjuardra . One. pG£tYuf~M«o 0 f YC\c{x c dLto'*l dA 

CoJJjLcj a pkoi~oy\ ookAch traveJs %j)kh the SpejLcA oj- 

Jji^dt- 

&.Y) eA.^ ^ of a. hc> ton r E ~ hv 

cok/Ax h. Xs pi conk’s Corn&f&r^j- and V JA the.. jr&fUMU] 
O f JJ^pkf rt\dXoJjior\ ' 

Eirwsted-n a^uTnnep/ t~hcd~ <moe pho-faeJeci ydy) is ejected 
^lrcnr-n <3 moe^W Sulfate- 'f one pkotcrn of SiuicXble Mjl4 
TcAcLlcdUcrn fail a y] It. 

Wkn a pUv-hrn oj< ttfl'irt of jr*s]u*-npp l/, IncioUrt' 

O*^ ct pKo4xDLSeTri^,i4iv-e rn©h=J 3u>tf : ace. . The ^ of 

the. p Kotova £_ KvO aA J Spe.'nxk iv? flOO : 

tO /I pa*jt qf photon evuJAB4 ~td UAed dt) jree the_ 
eJee'inroTn frerxr) the_ -^ruotcM ^oovrfac-2_ ixi^Ach d-A e£p<d 
the OvjottK -fcmct Idy-) C 4«3 °f the, metai' 

00 T?\e redt of" "the £ru 2 A.g^ of The. pKott»o dA u^-ed 
in ^ivm«t the nnqxnYiuir) KdrutT-tc |< mQ< ■£& 

the ^e.roi3teo| pkotDeJecf)rt>r>. 

Ala*. Kinetic Er)t\.^ of phcrheJ-ec-tror) 

fxrnaix. z yn \hox 

C hv* o <t > 0 + 


OY 


Kto) 


= 4-^'htx ” 

9 "i*x 


- - <{> 6 


TTvOs <^u.ajb.oTn d-d CcJUxcl Eirxitein^ photo eJecfvic eruption 

Also - h Y4 ooKxa^. V| d-i threshold -fre^utejoc^ 

So thoct we Cqr> a/50 w/ute. 


K. 


men* 


' ht\>- U) 


o 

o 

3 

D 

O 


O 

0 


o 

) 

3 

0 

3 

:> 

0 

o 

3 

■) 
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r 
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Retail on ke'tuDejcn Ctch off Pcde*n*fric*\. ? Fy^s|Ujc.nc^ 

pWctovs Qrid I hvTtiloolcl FV<j^u4.yic^ — 

£i rv-sf ej W s p Vvol"0 elecK-i c. e^vxrxjho-o — 

Wot*. KJr)eJjc EmAfly Krqcu - hv - 4*0 — 0 

Tj^ U Jus -fhe. CuJ - pj[f po^€. 70 ^c\J ov S-foppmq poferrt/qj 

ci-nd €L J-A ff>e_ chaise cm the- -cJ-ec-f'-rDn ^ < ^Kkn 


K 


motK 


- ^V e — © 

Xjj V„ v>us -Hie, -H^ve^ k>oM jp-^zfu^-n Cj~j J4mljh 

WoHC funcfioir\ = HVo -— (3^) 

So CcjmbnniT^ e^Modhenr*? (?) ? (?) onol 

^-\/o ~ KrO^X ~ 


uoe_ 


r 4 - 


ev D * K (^v - v.) 


Afi o 
of 


£V 0 r <, 


Wlt\x 



^3 U l'frqv r »Dle-^ fqoGocttOvi of c^^j*AemJr ^^uu&icjCl> \7, 

<^mcj coiJL mcJ oUlyv? Cun -dxoo pko-hosenSilivt, 

yv^c*£cXjcvXs hoivivi^ IajovK f J umc--£oni UJ ( <*ncj to a. 

C U), > U3x!) v^ipcciivel^. T^e_ KjYvejfic cruts^H of fbe 
€jrn)i±CLc| eJecdrvovns is sonrup ’mt) both the! ° CcL&cs. 
colvich one, o^ -f^ae -fr\rc 'ractlouHons ufill k*veu 
ki^Kfyi_ ^^w-a,*nc^ ? 

K-E. oj- Phvtveject'row K /*70iX Z h\S - W 

H-CAx KJ E- pf eJ-ecrtvti'ns jv) bot'h the, Ccc^e^ fs sqjrue. 
(K.6.) f r (K*-E*)a. ^ JKv^j — uj, r ^\\5- 

.So -Hood" 


k) 




0O. > u9 


v, > V?, 
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■2.60* 




TT^e jT^liounr>q cjYevpVi aVvocos Hie, vo^ojhcm 
-s+opp'nng po4e-n^icJ^ V© <ahHi Hhe, J^r^ujL-ncu of 
Hie. \rij0oU_r\X "ir&cGodhovi foT pUoHi-io^i five, 

rruejrxls X evnol Y* 

) go KA cH of 5 Hie, rrt&Xcds J-y\2> U^sjev' H\y€sUc1c| 
UJovvele.ngHh ? Giive. ver^o-n . 

Ob) &plcuv> (S^viYvj; VecNAtmA ? to Jdck rrufeJ «pve<S 

oiaH -e)-ec,-f~roTns, HiviVp jcj-nektc ^rxCA-g^. ■for' 

■Hie. .same LoaveUvi^fl^ ojl fHe. LYidoUrif raoUooh’oru 

(c ) X^ -Hie cJAA-foi-ncjL b^fwc^vi -Hie >Ltgpd- -3ou*taz. 

one} nnjz_Hx| X X*» KoJved^ lootx> t>0 11 Hne. KJneHc. 

of cJ-ecJ-Kcns erortteoj ^mnn Xf C bonge ? 



(0 ) Fromn, jTtxpH^ Hotre&Wolc) fnre^j uujnc.<-j f-oY mccfe\}°JI 
X XA 

\^c = o*s* xlc0 S 

TPsv-^aIvoIc] ^vesfUxviCAj ^qy' mcvH^ucJ Y Xa 

V y - i x io lsr a -l 
T-t Aa e-lextA. -ty\od V v > V* 

‘T^vr-e^, Uolol (AJotveJ-em^Hi A Sc> A* > Ay 

Ob) ■/ K tf\c\X — loV — HlA 

H€Aj2_ Uo Aa k^jXxA, ft>Y m^fco| V ft>v g^ven L^avelenjHo 

cvyioI <^re^u£.»icxj 1/. 

>' • K E mx r-fvY rrudhoJ X Xa jr--e©4&\. fKqn -Hie 
meJ-cJ Y 

(C ) Mo e.^ec,f , beco.LAAe -Hie Kiddie -evue^^. 
otpqe-ools owUj enr) pr-esj Lum<Uj oJ- iridoU-ni* 


3 

D 


3 

D 


o 

o 

o 

o 

o 

o 

0 

o 

o 

0 

© 

o 

0 

3 

o 

o 

0 

0 

> 


J 


J 

0 
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X&\ lo lS H-z_ gmjcl i^odUWr 

O'n furo pk<}+e>£«Ta&|}riva. .SuA^CC-S A Onr\bi Q >. RjIfauUmj 

J ° olaSe*tVA^’lOY\£ (XhJL, Y'eCoTfoiAjd- 

Sua^c^. A - No phc-h>-zJeci>jc emission ’tojUt- phc/L- 
St^J-QCX. e - ^K-ofo emission 'Lockas plqcx. buJh pncto- 

<aJ. ■€ c4rvtmi *-ejxp 

Explci_^*so -H\*_ cxJbove oi»^€AV^how4 on the. 

£i Y'^'f-ej vVs p S^wO-ft) - ei« c.*fvi c_ <e^tu*JhtOTi. Hoto to’i!) ■HiCL. 
6 'o 3 €Av”ed-lcri t*at Hi SuaJacjj_ S> ckonn^e uo,kfl-v\ -Hie_ 
CuqveJ^.nj'tK Op l-ooottfif YXhoLiD rt4 oA oleCYtctSeol ? 

-£^j,* E irvvhewi pW^foeJeetvic s^upOU < 7*0 sS’fcctaA 'Boojr _ 

- K — V») 

for Su^r^CJL- A — 

No plwhe,mi5£>\t>n f^J=ULS ptacfc. frrrm s^/fbcz A , ^ 
me.qn4 V < V 0 ( tYlcioU-rv^ freSjUJLnCij -Ll JU*S -H\cnn 
■f^restvolol -f-r^Luzncyj because, Km** Con never be mytcfive) 


For ^jcicje. S - 


r o 


A(V-yO ~ o 


V * 


Hence- yV-e^t/Umc^ 0 ^ /Vjciolf n/ Jd -H^e- 

threshold of the. photo seviA)-hve rncvFeAjoJ • tOifF 

H\e_ cFecxerxAe. t>p Lo^veJer>^Fb ©jp jLbj.hf of rnclcbi'nt beam, 
'mCX-e&M£& arw?| Kon Cj£~ oj- jyicio^n^ 

pKoi-OYi incY-ec^eS 'Ha-*! m [r^creo^e^ +h<L nWitnun 

K. E- oj pKo-foeJec{:Yo-r\ Jb^. g^ven pko-fosexiAl-H V€. rviai^\j«J 


f\.£. 


hv - cj> 
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IrnptrtcHvt Cir<vphs of P hobt eJec trie Effect - 


Cl) Freeftohacy (v?) <*od 6+t>ppm| Po+cn+i^J (V©) grAph- 


A<> ode* Km oKi 


&-Va r hv - 

Vo £ k-V - 


Vo * V 


V - V D ^ro^K oi *strcd^>Kt UmiL . 

t* Covnp'^^YYj -f-Ke. oJbove- Y€^oJhOr\ 1/OiHn y = YY)‘X--hC y 

ca)£- vtote.^ 'thoJt -the. slope erf V - V c ^r<xph oa hy^ * 
The. X-'ir\$=ej>2.Cjef>J~ -d> V» ^v\d The y - ’ird^C^-fd - 4>o/ e 




^ pr-es^voL-nc^ (_v) cvncj -S~ft>ppr*3^ po-fey\fi c \J C-Vo *) y.ra^>kA 
<|z)Y cU-^e^jerriV nnccf-eAdcJs -torll be Yepte^e-rdhed by ptvroJULd 
S'fscu^jkjT Uy\M , because. the o^JopeL o^; £Acb sfreujkh Uni. 
Xi. h/ e C Coru^-hartt) bvAp tine- ttyreiVvobl -br^LUi-ncu -foY- 
cUj^e^xrvt /YiccbeUcds juA db^eAirib. 

lii) Frc^juxnc^ CV) and pkobodec+Wt Cuvrerup gtAplv 

Tbe. ^rcvp>K xkou>i +h<*i" ^ 

"Hoe. pK^to-eJ-ec-tviC Cu^j^rvh 

jj> lYixh^emchjrJr of jVe^tAi'naj i-* 

o| the. indolent Ju^TJr, till ’ 

intensity Yrnncum corv&tcwvf. » 
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Cii’0 Fre^iUnc^ Lv) ^cl nrWimum Kinehc energy g«vph 


As 

3>o 




= K v - 


K 


mo* 


PC V 


uA a 


Tht, y- Km« K ffnoqph 

S+rou^Kf JJtr^L . CompCLhj'm^ 
fKjz_ aJbove. Y-eJoJ-i on ujtfh 
y - rrix + c_ , (Aje note -Hyd 

slope of V-Kry^X 

JL& - K , 3C. - i rde^C-apd -lA 

V fi and V -'irde\.C£Lp4“ ^ 4o* 


0 V ) Intensity <*nd stepping 

TTvIa gra_ph .s Kotos thcd“ 

■fAe Yv>a^ni*tt(cte_ c>f the, 
sfoppmg pote.vch.oJ Ja 
i ncdjLpe.-nderd' ofe +Ke irdeyisity 
of 'tWe. IncJucLe.rvi' nacUodion, 

-tiJU tUe -jpre^.utaan.cy of rffoe. 
naoliodH on vemcuns CortMoruh 



potevvW<vl gvcstpK 

v D 


Ivdevisity 

(v) Time emd pko+fceject vie Cu^Hevd' QrocpK ~ 

TTW> gro<_pK *S Kotos -thod 

+-Ke_ pKerfodecKic. Cu-SA.c^j-' 
cx±tcd y\a -Hoe. cm 

V/aJu^_ tn iO Sec. ^norn 
-the. sto^d - of xaoUo.fi onr) 
foJUJng. on p +t>se.rvs’i-five 
modelled , lvreipec4ive. of 
\rdhenslrb^ pf mcJclmi" 
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Pedicle NcuhtH 4 of Liyhfr {.TKc photon) - 

(1) X-n of Y'acU'odhc>'n coiXh rncdXer, r^cUcchc*^ 

b-e. hoive>> ck/> J Jt aA rnctcU- of pcevVic.\eA Xj.'Kjl pko-h^ns. 

C=0 EoicW pV vo4d-o Kovb E. £= ^^ cumcl 

nnornerXu W) P (— iXd z X') • 

v C. A J 

(3) Tyre-spec, five of The. j-nfenAi-bj of roioLtoT-tor), c*JU 4He 
pKo-fcns of q pctnfi culcou. fresjuj^naj V or wetvdenjXh 
A Irvcxve The. ^awe £ ( = K\>) Crnd -+kx- 

m O'noe'rvXu rr\. 

&) By 'mcrecvAm^ ft-\e_ inXenXi-Kj of Yooliodiovi of P ^iverj 
^•e^uj&rtoj or toctvel-e.Tnj.-H-, oin c\ rrudrsf ^to^ifQDL.., 

J JLh> or\l\^ mcr poLAe )-n +He_ numbes, of pUo+TTr-} s p*>»_ 

S>€ Cxi-no| f-ojULtm^ o-o HbcvJh _3u^rf o c_e_ tOkiXe eock pkoft>n 

Xi Kotviv)^ The ^orroe ertJLv.gj - 

OO "fine pK^ovvi -erruftecJ -Xxcrmn oi j>oua-C£_ o^ 

-frcrvel through £fxhce_^ toi Hh Xk*_ 5qmt _speeo( ookich 

XA -csjttctj Jfo -pKe Sp-eeol of * 

CO TKe_ ^res^toeric^ of pkofotn coL-Teb >Skcurs G dxfnifeL 

evuAfl^ (or Color f , dloes riof ckartge. cokan pk/>Xt>r) 

froivels rHirougK c-Uffe^tC-ryJ- rneciia- 

O) TTv*_ v/doci-Kf of pkoft>n rrj cXffe>tCr\f 7r“U2_oLt<R Xa 

cGffe^onf cokicK olujL, Xd e-Kciri^e in *fs u^velenjHh. 

C*3 Plrorfr>ir\A ^ure nop oCo^eefeol bi-j edec-hric. cvnc^l 

rmo^gyveXic. -fields ♦ Hence pkoftmA <=&ul eleekicallj neudhrej. 


(_ 3 ) Tke resf inacuvs of a pKoPoo J_a zenro.- 

Accov-oLt-o^ Xt> -fKe_ Xk-eovy of reJoJ^vj-bj ? -PKe maU 
m of c< pcvAXi cX e nnovm^ voi-Ho vcAod-Hj V ? Comparable 
lAJVtK +Ke_ Ve|oCj-Hj of C Xi g-J-sren bvj - 


m - 


i - vy C Y. 


M. - rriji _ vy c 


LOl-^>te ir)o -Hve -r-eid' moti* of pcn/^Kcle^ 
for ph>ofov\ v = C So -Hnoj- m o - o . 
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Failure of Ujc\ve TRcory of Ujhd *H> ex pled n 
pVvo+oelectvic Effect - 


H u>m 9&n's Wave. fh 
the. pkotoelecivic «.rni 


Hvoo/g-j of Jj^ht coidd not ex pirn, r) 
mission dujc X© the ^4v£n reAAonA . 


(i ) According fo lAiave theory of XU'M*, i j) the jyi'terwsi'ty 
ojy Al^l/Xt ii Jno^OAed ^ XMjlauo. coill ^ be, ivcrepie in 
oVTnpliiruoLc of uOQ\/eA nod kc-ncc evLCAgy ccvKMed 
waves coil) imcrea_se « 

tv) \rjur\ b-eo-ro ef fxo-ht f o\XU» cm O rruzted 
&v«fbce_., 'the. eL-rvO^pM Ccv>i?*iecf by dJa-ht Xi dXybtbated 

Lhn’ifyfrnly oV«4. the, evtvtfC- SuA-f^of of metai > d/l the 
frtc ■eJeci'Vtjy'i/S pAcAent in the. A>uAfocc, rnctoj toil) 
Ytcxive. the, dtotdr enfiAyy cvod th\CM od 11 be ejected 
out* of rncfed ^ Surface. ^ 

tohjovN the. coave^ of jjhpht of hUgtst^w- 
IrdevvAitj f cJUa ov <=* wucted vS^tface., hf coiXt 
{.•mpcOvt mcAA. ~t^ the eject vorvA t n truejrcx J. 

J>u_c_- to tok-ich the fCmehc eruAPy of- the ejected, 
elect-vons _vbl| increase. 

TTvvA b-A c^cxATfvSt the, <C X pat rrTiZjrvt&J fncts thodt the 

maximum fCjrwh c encAgy of the elected pkotoeiectlrDns 
jlA i ridepe-TTcLcrdh of the ^ f-rutenAitj of maclcrd - . 

C 2 -*) AccovddvsCj tt> the \-ajo tve tKeovtj , loy tv)c r-ec\A my 
the, Lmfcnbityj of the, ho cldcrut txx^v/e of thpht, 
the, emuA-gy Conn be. ivcreaied c-md photo-etecti c 
emiAs\oc ub 11 jtoJkjL ploce. even XX the ^eguenoy 
of the in cj dent JUfkf Xj> Jaaa them thvcsho-Jci 
fn-eg ouzmCJ-j- 

£>uof oof XlA oc^ajTrvst the expou merxtnj -fact 
thof mo photoet-ectv-ic ^-vnisAion toteA pUcc fpntrrn 
a. rrxefod suA-Jbce f the feegteenew of the incioLcnt 
Uctht Xi JjLAA than the. threshold fr-eguXmeg, no 
rnedtev ookcfevcA, be the. mtervM-hj. 
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O) LOke/n -the. UjQ\/e_ c.j- M^hJt J-&JJU on A rrvet cj 
^lA^wj-QCe., the, eneA-Qvj oj- the Kjqve oj JJrMJt toil! 

mot go it) Q poJe-MCuWi, ^lect 2 rom 1*0 rruurcd bcch 
oo»U be. ctti'hri b uted -to ctL\ -the. -efectvons present 
m the. tlluyninod~eof portion o-k "m£_h<0 ^uJxjc\ciL . A_s 
cx ireiuJlt oj- to kick tKc_ ejeetyorps., to\\\ fcdu. 2£o»ne 
Xj-me, m cxccum uJasttm^ the e-njtsg^ ves> hared jar 

ftviur emis-s'iov) ^totyi mxt<0 5 uip-fnce - 

TKaA JU ceLio cxgobyv&t -hke ex pe0mjmtaj jhct 
tk>t the e-mii-aio y\ oj- phohoeJ«eivovrA» t-<xbe£. place- 
irnrAecttcdelej cjttA. the 1 ricjolercf cm -the_ 

miejibj. 

Dual /s/a^ure o/ Kq dicdior) - 

The. roictte&on sorne.+irr>*-£ bekav/^A a/> a t/jAve 

and sorne-iknnes a/, a. paAti cle. , hxnce yactcojuon he&. 
cduod Y)cxJtu?iX-' 1-n ct p<*JkJicuJo*9h. expeAj-merd", the. r^c/fWion 
h<*/> ci paA^iculo^. r\<xtvJ^jL_ [_ ujctve. nature, orr paA.bc!e mb-te) 

The. -\foj-uotcL pkemonoena. TeJoJre. iof Jd rckcuoction Oxn be 
oluylcLtol irvio thv-ee, I 

(i ) The pkeTnornen A 0ik4L Vniev^e^x-nce ? cU^rac+i or> 
cmd. po}ouu/icJb.‘o n etc. Ca-o be explcuned orn the, 

bo\0i& of elec fro rOAq-netic. (_ uJave} n<\ttLHe. oj racHoJion 

ordu. 

C 2 -) the, phenomena jUfQ, phetoeJectvic effect ; Comptoo 

ejfect etc . C-Am be e^xiplcuuYvtel on tkc baJ>\*> aj 
OjUQnctum (_ poiAtioJe) nature cj- rc\ciAadtlon * 

C- 1 3 "the, pkcyiD^enq JbKe vecbt0n€CiA, pyz>jDo^c^b on, 

rejection <, refrqc-fri on etc. c,qn be, exp/cu^ect em 
the baAiA oj either oj 1 the topve oy 

the p cuticle, matu^je- oj yqcUojHot). 


0 

o 

0 

o 

o 

o 

o 

o 

o 

o 

<a 


.-sSa 

1) 

0 

0 

0 

0 

O 

0 

0 

0 

0 

0 
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r 

r 


De-Sroglie DqcJivlic Hypo+^«3is - 

A ccotoUttk^ J(xt <?4e - Bincg^i-e^ ci monVg ma_fe>ua4 

pct>*di cJ e- SoYne^Umzs. act cxa ct ujave and Aome.-fctrr>e-S 
cia cl paAdicle- or a iAjc\ve. jlL a^ocAcJhcA ad-Ho movini 
pcvAidcle-* Tke~ lAjave- oj^oca £>jhed tA/ifk moving paA+icler 
JiA ccJX^d modbfer' ujcwe. or de.-&*r>QjJ.-e- coave. t/okos^e- 
KlA^ie-n^rf-t^ CoJLGot dfi- Srt)ji>ifi- i/vjavej&n^+H Xa tg.- 



LO kjL/t^L m and V OJve- -Hoe. nnaAS <=4jne4 v*-eJocdd>j ©-£ 
-j-Uu l pcx>t.-hde^ c^iod H -*A PIconKls GovvS V«»dh * 

^erivcchon de- &*©gide *-o*ve)er>jfh - 

According. dr> Planlc'-S guqni-Urr> -fkj^oAy, -Hoe. energy 
o-f oi plao-km ^ racG cotton of yr^w-cjncM V cvnd 

coa\*eJ*yn%Ah A -As - J 

^ E - Kv —© 

pko+on Xa Cov\Atol*Ajed Xo t>e <=^ pc^js pjrl^ oj nGaAS 

na , 'j-hjcn Qccor-oU-n^ Jv Eirvsiein /naA^- ene^vj /eiccHon? 
•fk^ e.vu.Ag^ oa-Sooi aded ujiHo JU~ AA g^ven t>" _ 

E = me 0- —- (£) 

Fkt>-»^n -eg • (]3 and (x) K)£- ^-eA_ 


mc“ 


h\S z 

Momoeruf-Urn oj- Pkofon 


or 


m 


r hv> 



P 

- JxM. x c 
c 2 - 

1 \> 

ii 

o v" 


it 

ii 

h 

mv 


p = mass x Veloci'fcv| 

- h 
A 


D-e- Broglie. a/>AMrned tkocP "hhe. cdoove. ejpujsdi o-n Xa 
€^u^LU/ a^laXiOoJole dt> bofto Xk*_ pko+o-n o-f YacUcefion 
and ©Xkev mcd^JcU paAXide- 
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An eJec^rorocx^j>-voKc ouave- oj A ~b 

L-ncioUyxJ' on a pko+oS€Lv^sjii\^ jsu>0ac£- riegjU^isle. 
IaJDvK 'pj-na.h.OY-). -Hie. pkxrfoeJecf^rvi ermi-H^d jrorf\ 

this tMkjoicjL- Kave -H^e o)e- Srug^'e- ^veJe*i<pm A i9 

pvove. fha± ^ ^ ^ 

<So I • 


K>r nz&JjLff ible UrorK -fttncbovi , bn biT^-fejWs 
pVvo-ho -0-e c302t C- e_cj urchon ^ 

— " + ° C 4; ^ ve> ^j 3 


k C 
A 


= p _ 

2.m 


>'ne»* 

• 2 _ 


( v 

gj kjUxjt. p XL rnornerxrkurn oj- eject yoyt. 

p — LmhC 

J A 

<=»!■£-- Svo^XAe. too^veJ-er^^rH^ A L — k_ 


K-E. r _P. 

2-m 


a, = 




2rnKC 


A 


-1 


HA 

CZrnC- 


Scj’U^un^, bo+k -S'jolM tAJ^ gjJ- - 

At , ^ 


ime 


or 



f-ter>ce Pirov'e^d . 


o 

) 

o 

o 

o 

o 

3 

3 

O 

o 


p 

0 

3 

3 

) 

3 

3 
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r 

c 

f 

f. 

C 


.De,- Broglie Wavele^g+h Qr > Electron - 

Co'^vsiot^>i_ on -eJ -e cirvon of- mtws rr) Qmcl c.A<vi0e 
£ - L-eJ V/ - be- fKjc v-e^ocid^ <3 cejid-re.ol by -ej-e^vo'n 
accele4,<*J-ed jvxrm Aj eii 'fin-rouah Q pofcyvH 0 J cUJjthJtriCZ- 
<% V void • TKsl<o 

/■Cinefic Enevgy of Eleciron - •~rnv I 
kiov-K done ori doe ejeefv'on ” e V 

1 




- eV 


or* 


V - J Z ^ V 


m 


X-jj A Aa The ole- B'r-o0-U'e_ iM^velev^-Ho ^soci^Ted 
ooiHo doe electron, doen - 


A = A. = 


h 


mv mj-zev/vn -7 2. hneV 

By +ke. vaJu/A o jj rO , £ evod k we < 5 fd 


-A = 


£• 62> Xlo“ SM 


7 2.X9 X10 3 ' X 1'4XI0’ I9 X V 


- _1^12J_XJ0 ID no 

J\T 



A'O eJ-ec4:orcnn JLi ot cceie^-£*Ted TVrirotA^k n po+eardioJ 

co^ cstiff£>LB-Y)CjC- o f- looV . kJKod - -LA "Moe de- BrogJUe UXV'/e-- 
/G_r\yTA cJuSrdoci o4ed t/jiHo ddh ? To U)kicK pa^d* of- 
doe eJecfvovnexgrUbldC S^ecVrUTn doeA TbaA \yoJu~t- of 
uw vetemg.-tk ea rr eip «md' 

Fvt?«o d6- SrogXte ^usdoo-n 
-fov V - l£>o v 


A S J£*2 a < 


>1 V 

A - 12-27 - 1-227 A 1 


vflOG 


TTvaA. ix)qveJe7og4lo belom^. To -Hoe X- vc*Af po>T oj 1 
<2Jedronn^rud-iC, voicUcdion* 
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”TT'€. yogKo hMz^xo-Ciz^ -H^c_ cde- I 3 >r«»^lie 

AA^O dadk-ol Uri-fi^ pirtftOYljS , CtCCdt^ccf-^cal -Hrrouah <*. 
p© fondled o j 1 S\2.V omd X - pcvidrcteA acceiened^d 
ft\rQ\A^l\ Q. pcterchoc) oj- x. vc»|-b 3 JLi ^pound J~o be_ 

ome. Ftrdi "Hoe. \a\Jux__ oj 1 x . 

£>e- Q.'jrogHe UJav/eU-Ti^fi^ oj 1 QcedeAo 4 -<_<p| cKaA_ge_ 

p^i'de- . _ K _* , _ l 


im^v 


=> A <* 


'nn^tv 


RcvJh’o oj^ toqveUvvjd'^s oj- pmfo-r^ and o<- pahAic)*-. 

47 -MM$) 


H-eAx_ no* = 4 , 3* = z 


Vv - x 


lp = i 


siz A, 


s o +^<^3 


4 x Z x 


X = ^ V 


til) 


\ 3 D -SVvok 3 grov^VdcaJLt^ -the. VOAjodKon p-f de. - &w>qJUe- 

kjovveJ-e.'n^fK (A } tAe_ poferdi°d (_ V ) 4 VtdI/aK 

tokJcK ot’O eJ£.c.+Yt)irs dA taceeiGAPohed ~|jjnjTvy 'ycAt: • 


.£© ]• 


- Kwe-Ht energy K - eV 

<AJ V r pO*fe.rL 4 l<?Jl cUJ£- 


P - 2mK 


2 mev 


oIg.- ftvogde. uicweiergihs 

a = 4- = -A- - 


ZmneV 


i6 

ii 

tO 15 

• I 

-n5 


A <* Ju¬ 
dy 


Bkctn'c Potential (V) 
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TRe "tw-D AXnLS rr^ccsj^zot A <=rnd G> m -H\*_ cpv-ejrj 

cQ>^ f-i^uAxi- y 5ko«ii q. p_Lo"fc ojf cde.- G»v-ogAie- L^^veler^Ho 
A '^4 Vjv 3 i'-oHx^£_ v oA -H^. acceJerodir^ poterHaJl, 
•for -^or> nuclei pH 1 <9nol ,H 3 * 

(j> ) U 3 Koch «=jIo£A 'Hoe- -S-Lope. of- -Hoe. JUruA y-epAiAe”rcf ? 

(. bO IcG-rdrfvj cokAC-H A^nes Co^Y'espcrrd-ed -£& nude-i*. 



V-JV 


^si-* 


c^£ - i-^Qv/^ixv^fk ef- q cK°v>t^|-eup( p©t.nAic 

el v H 


A - 


CL>y)<£V 


-> A dv = 


Zrnq, 


C^jv'iiH’db 


C 01 )■ T^Jt- xs/ope_ of- JJinc re jDJhj^^Jt j- — 

(b ) *.* -l-A cnrod f M 3 C^h^-t-j So\mr^ C-bev^e- 

• '. A -JV oc 

TRot. AP^HfeA., •rnc^vs L-e. ,H X d_A line 

of 1 gyec&eA_ ^lope be. /°» crnd Sm-nkhJ^ ( H 3 ^ i<W B. 

[g3 £>edeA.mnme- Hoe- de^&vtgAte wciveie-n^H) of’ q prdjoy) 
c*)h<ize f<bmefi£_ cyuj^qh JU ePUaJ du +Ke reit rnoj^ 
eruA^v of cin e^Ucf/iori. w\ckm> of a. psi&Jtmn Aa 
ija5»4 cH'naLA H\oi* of- ■eJec-tvtjn. 

O) X-o ooRAcb ✓HA^-iervo of- eJecHrtynoo^r^-ediC spec-fvun^ 
<Ao€A 41oAa tox^veliLrjgtb JUe ? 

G>) _ ole - fitfo^A(e rncofcfeA- tAjc^ve- &sp apoMdoo Aa 
^ew'vejn bvA - 


rr)QA4 

Aa 


^v-e-in 


A ^ A 
P 


2 .rrj« 
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Acco^oL'rv^ Jro on ? KjruJnc -en&'a.gy oj pvcfov) 


X = m e c 


f [^E*YT>ytej-n-S me}©d-tu-io 3 


A = 

A = 

A ^ 

A 


K 


/xm (m c c^) 

K 

J^c wieJfial 


A 


3 

) 


) 


£»• 6 *2? X i.c> 


-SM 


1*414 X 3X J.o 8 x 3 • 1 X IcT 31 X Mi' 8 
- 4X1 cT 1h rn. 


-P^T C Jrn AAt 

m c lS3€.m t ^ 

o 

^ .3 

O 


(b } TTWi t ejaJa-n oj- e^^cfvtirno^m^i C- Sp-ed-hruim -Ad 

X- ray. 


) 

3 

3 

3 

3 

3 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


204 


Experimented X>emons'trcdton ©f u)<\ve nature 
of Elect von - 

TFe- toave. ncxi-w^j 2 _ of moving elxcjtvorvs KpM 
bk-Qjej^v e^talotd,sV\£_ol -Cxtp-cAjrnXYitoJJxj by I)avisson and 
Grenmer \r^ 192-7- 

AppciYatus - 

. “The. exp p^j^ocKaA C^ovvstst of c\ fljqrruyt 

F oj- timQeStcn C Doted coith bcxkiurn oxide., ooUudh o- y> 
kjLocHnp Lo’i+b CUAiXC-nt j-remn ^LolO tenSi 010 bcxtlerj emits 
iptA^e r9urnbcA_- oj electrons. 

C ts (X hollouo rae^cxLUc_ C^pbnolcA-. U3idh a kole- 

exto-nej hhe_ OfXiSj Jt Su-Mi^ou-nds -the. j-'t IpunrLe_r\t amd JLa 
Kje_pi at negative- potenfioJ, So that the eJectrowS 
e.rr)iitecd from ji loYnc-Tot inoooy foTno Obnvexgenf beom 
of electvons • Tt act cm a c^cH^ocLl- 

A dj> a c^Lir\djLh. tAj-j-hb f-jvuL- k/ofc, exton ^ kts 

cxx-lS. It aA Kjz-pt <xt positive pote-»r-vd-icxj K).r.-l- CcvBooole, 

emol wt. ccjJJoldI anode.. 



TT\e. CothooLc of-nol cwadjL fuAjn an -electron gun, 
bp uoUdch cx finx. beam oj elections Can be. obtained 5 
UnclM, accelerating pote r ntkJ a-pp-ii-ed b-etuv-ec-n CctKocLc 

0-0 o| orO OcJjZ. . 
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N/ 0A ck n l ckcej Gy-cjaXctJ C-ixt odomc^ CixJoioxJi ctiodp)n«i. 

£} Jk£> ckc\ eject Von ojxtectoV- Tt Can t>e_ Tratoohecj on 
a. c^ttciaJcx/v scoJLe. crr0 Xa Cor>oect-ed Jfa Q sensi f(Ve 

g^ctV^riOnae-tev cohJeh ^xeoircls Hie. Cua^o 0 g 

Working - 

- A fine beam of c^cc 0 e 4 vebe 0 eJ ect ron£ 

obtcurvef fv-mm ej-ecfro-n Xb rmcU. ft) feXi noyt/)aJX<j 

on the. SA^fbce. of nickel cruitoJ • The. 'mXc-Xni ejedvons 
cxJul S>ccd$e^xju=\ m cdtjfe>*J2-vvt directions Xh<_ cdorw?, <f 

the or^&i «J ■ 

TlXe twteyiAi -0 oj ~ the eiect vor) be.Qrn 7 SCcotj^red 
mr c\ cf ve-p cXiv-eotion Jui found by the mac- cj~ detech>r. 
0^ Totoch'n? the electron detector on ctreiA-jaA. scobe. 
at ctxfe^enf pas\ti o vls^ the. i rvhenAG-b-f of -Hoe scattered, 
bec^rn Xi> ynepiAtos-eol for cdiffesxnt vaWa> of- ^CcXte^Jncp 
crng-le cj> ? -Hoe Cho^fe between the. ineicUrch <Vnd the_ 
3Cc8tteKe.cj ejection beorn- 


The. ejx:oc^me-int kjcuS pevfo*rr~uLo| b 

i ii i ,i * I >* . , _ < 


3 


va>Mqn<p 

the cicee.le 54 _od-mg ' voltape ftm-o' 44 V ft> £g> v. It %ocla 
noticedl fhexJ- ctJ~ ^cceie^odm^ vol+oj^e smv , the vamfion 
of intervAi by (_ T f cond ScaXWb ran qm^le (_ cj> “) 

1 ~ ‘ " •fl^'UAuL • 


■M 0L>s 


3 KoLO-n in 



0 

o 

G 

0 

o 

o 

O 

0 


From the. jfrpLph ft Xs noted that rtt occeltrcrfi^ 
\/o!tccg£ S4 V ? 'fhcAje 0) a shA^-p pecxb in the /Vde.n$ity 
of the ScoJtre^od electrons for 3 CatteAjnj Qn^te <f-5o\ 

The. ceppe^Uto-nce of peak. in a, pcu*dticudoA_ direction 
jU o(ujl Jfa Coy\^brUC-frive LrXe>f e>^nc.e of eject rons Acedtered 
from (J^jffeAJLrd JayeM. of reef c07 spaced extomi of . 
the Cr^staJ l*e. mx. ctijfrqdho'n cf ejeervon^ taj<e^ pl<^ee. 
TKao, e^texhItsktA tkx loc^ve r\o«JhA^jL. o-f etectvnrv^-- 


o 

0 

0 

o 

0 

0 

•J 

o 

0 

.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


206 


Hmjl -fox. fhe, SCc*j£texA7^^ cvog'fe- 4 •= so' ? -fhx angd a. 

(~" oj- ^qncivoo, B (__ onr>aXe_ b-sd-ooe^jn scoc^e^-cA b-ecvno 

eJt-ecd~von Un-Hq Ae. plcrne of (xforn4. of *H-\*_ oys+aj'), 
•~j~oir -the edec-trcrn beam uji 11 be. g-iven b^j. - 

0 + 4 •+ 0 - 18 o‘ 

~ * ( ISo*- 50 ) - 


r 

c 


O V 


e> 


X 


65 


/\J 0 CaJ ^OV Jrlr-JL Diokjtj CY^jAtoJ ■) »YU^EA/xi'Cnn |C 

sefaWion ' ol = o.31 A “ 

AccorcU-rg dha &rt\ggjs Lquo fnx ^irsi: oYder di^jVqcbor\ 
onotxirna Cn - i ) 7 (aj e. K av-e. _ 

2.d Sin © ~ 1 * A 


A - 2 X O - 91 A Sin 6S-' 


!■ 65“ A' 


A ccordLtnq. do ole. - BorogJUe. Kgpo'HviL^i.s ? bKe. (AX^vebn^bK 

of -the. tAjave aMoaoJ^^ txriH-r ejection Jb ^iven b^ 


a = J3xH 

JAT 


lx- xv 

Js^T 


A 


1 - & 4 A 


VTK/b, .sbouD-S. -bK°dh ^S'i:i.!YiaJ.e_c)( VaJuiL ojp de-feragAte 

CO q v'eJU-n^Ho cmd -f-Kx e* pexj rvwendsJl vxlux. oL/jfex.rni y-\- eol 

by J2 >chv’i siom ounb Gie.vwC'r cx>-*-e, ve>vg cj D-i-e. • TRaa pvooe~ 
•f-he. eKU>+enC€ de- Svocdje toaves jW moving! 

■eJ-eq+roYO,. 
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cv^&tcU cAa £f~r-otc_4iom e_xYrvcxvh Ccvn be- j^rforrmA 

e>p| ei-fhcA. lo^ uVrng -e4-ec-tvx)yvs c*cceJev Q0-eo| -fhrou^hv 
°° cxppropvio 0 t. volic^ge^ oa. uJMrig X - rtx^i. X-^ 

■H\e oocweU-nq+h oj- -hW>e_ p>obes £_ 0 ecVtror>s or 
X— 1 A“ 7 e-i-hmoie «Xi^UcK ojp +he- 4 "uro 

koA> gme-oJ^_ ^L-ruA-g^ • 

^^ For Qn eJ-ecriror) b^q-rn ., +Ae, ole- £> 2 nog-U>_ 
t~jc\ve~ Q.<^uj>JiOy^ .s+octeA i“boJ^ - 


=> 


H-emce- 


H-£A-€_ 


JS_ < i 

e’ 


So -4-hoJt- 


K < £’ 


b-nx-AJ^ po&^ess X- 5rcu^j JLa mosxj^ +K<vn eJec+iron. 


•) 

6 

o 

o 

O 

0 

o 


A = 

K 

h 


A 

y 


\ 2£triv 

0 XrrjK 


A 

K = 



yj 

cj 


Xvn Ar 




r °0 

p bo-fo'n o-f- 

SQrr)€_ 

LAjc\v-eJe->n^hh A = 1 A 6 . 

' ® 

-- 1 

kv> q he 



@ 


A 



^msr 

K 

= hV 2mA 1 


h 

S 

ET' 

he /x 


2Ymc, A 

0 

K 

h - 

(D* Q X 

;id 34 

Cl 

E' 

2 .me A 

2 X 3*1 

X |CT^ X 3X10 8 X IXIO* 10 

ip 

K 

- 11 



*§ 

E’ 

91 1 



. o 


0 

0 

3 

0 

0 

■-) 

0 

0 
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c 

f 


Dollar's Effect in - 

ftccoroUr)^. Jv e^ecb^ cobsun-ex/er -fhe/e x2> 

cl jreJodUVe noo4/or> beJ'ujtao c\ souAce. ofo b^V4 oinc) observe, 1 /* 
-H\g_ a_ppaAiyvk -^f-eSjoJu^oj ojj MgU$~ recXveol observey is 

dbfofoeAjunb psvm bhe Itua frecjusurxo^ ofc Xi^kt esniifcd actually 

pTOrr) Wul ZouACJL ofo A/^kk 

Tf\C <^pcort*dr -j^re^ucjoCA^ Aj^kt » ncxeaAeA ooUjua &ke_ 
cLU'hnct hjLhoOLYi SoiaAC-z_ ofo JLiypbf <OtW observes JiA deer— 
CaAir)^ c\r\d -the c^joOhJLrrt jyreS)UJLn<yj op Jj^Ap decrecueA 
kke_ <dUA\ar\CJL hefboein Souh.C-t^ ofo arid obsehyseA^ 

iA ImOrCeiA ori^- 

<^t SoiaaCjZ- ojy Jj^bd Cmd l^raveA °jj ^ ce£ j’ 

V omol ujaveJU-nyjdh A • IJ C 1 a veiod-ty ofo IbyAd m Vacuum 


Vedodi 

cLmd 'tfaji- 'tdoddve- V'eJbod-Ly beJuj-dri souka ano( observer 
UA V •fbJUT) - 

to kure. 


AV 

- -AA 

^ -Ab 

V 

A 

C 


AV - V-V 
AA - X -A 


b<h-L V 1 emoj A' ckHa. appohjead -jpr?puaY )cy erriX ouavdjxaypfU 


A COker-) ^ou^ce. Q-nd ob&eh-vear cupp-roa c\q e^ch ofWr^ AV 

is +v£_ 7 £.£_• appQjvtyib <^me^ • /V? creaAeA ot oJppahjivd mju\jc- 
JUnfibh oitcreaAeA • TWLt> Ja Called blux sldjjt. 

Iyi -kKAi> CoAe vdctdipj AA -t-ug-r 

■¥ coker) Souaccu 0\r-\d observer rr?o\re- ciooay jprorn eacbolku^ 
AV jlA neejeutive. be- o^oW' ^ re d' dx.creaA>ei> or cyopahjivcb 

(Aiavtlcricjbh mcrea&eA • ThXl Xa ca Xicd Red Slodjpt * 

Tn H~hl 6 caA>c veLcd-ty aa -ve. 
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m speo-f/aj j^o t a ^4vdr\ eJjurAz^d in '"H\£_ dX^\d' - 

re cju v-eo| frrDm a detent s+q*, -tooa^U lorwer 

OoQwdU^^h S>)c{ji_ btj o,ozr /; . CaJcujtatei. +ke. v^eTfcy 
°£) i-hiA. /n> 4ke_ Xine ofr si^4d • 

_^al- Hd/d - 0-02-5'/. - 0> 0 2.S~ - 2..3X)D - ^ 

A Joo 

A5 u»e. Knou) Hied AV - - /\A - —v 

V A C. 


- _V = _ aA 
c- A 


-> v 


A A * c 
A 




Hr\edr 


V - 2'5x /o w x 3x jo ! 


- 7-SXlo v mj s 


As slH fft aA ^ooio^s iovgex ujaveWgAb sicbi, H\j_ 
s4cOu Jj> moving- ^iajcoj . 

^[•1 Uji+h IajAojI' VeXoafp SkouJo) o gadaxy move uri~W) 
'ftSjoecj' dr> uA .So 4/oor fhe -s 0 oliam Xnd ol 4 -523-0 nm 
-rA obAewed cX jbss- 6 nr/] ? 


’ H-esuL. A - 529 • 0 n rr> 

Rrorn V - -A A x £_ 

A 

V - 3 • o & x i o s 

TTve gni&xy a^ rooving 

LAjaveie^gAh increases- 


&nncj A ~ S23-4 nr/) 

- £583-6- Sg0-c)*l6~^ 3X/C) g 

5^9-0 XJO^ 9 - ’ ' -- - 

rn/s 

away ^rono ai, ^ ^/DOAjtnd 
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Very Important Questions 


1 Mprk Questions - 

Q.l. _ID e.'fi me. 'He, fejvrn Htoppinq potent JaJ in reJcctccnri "to 
pkot© eject vie cjfeei. * < C8»£ »o»»,c») 

Gt. 2- A3 koui -fKe- erv oj pIwo-focx»H\ Colbcfor 

p|ccf<L. pHe wH oj •j-bv' cH JVecj LxJtvncu £A b>uH* Acur^ 

InJberVM'bH of- i-nefident ir^cUcdj. on\. - 

J J (Rftse ion ) 

<2vL 3. *3 koiAi +K< 5 _ VckAjockxcrirs oj- pk^Hct-OiStimt" Xtibh Col fecW 
p Icchs. po be_rvhoJ -j-x>y cLK^e*>uzxxh irHer\2a}-H bxh sSarm_ 
H-e^u-emcu of inCjcLcnt* TracUcchonO. 

1 o J (CSSE iooSj 

Q.H- TT\e- sfopprn^ potewtioj m cm exp^Ajjrie.H on 

pK/O'toeJ-e.c.'tvH C_ eff cot Hi l'JST V. Klhccf - JL<s -fine. vnaxi^lOrO 
KineJnc e_rujy^ oj -Hie pkoffleJectirons emi'H-od ? 
Answer = !• S' ev £CBSE 2609,) 


Q. S. TRe. m a* 
JU 3> -eV. 


ArvStAieA. r 2, V 


i ooum K_mefiO. emj2A_go of p pknft) eJ-ectarnn 
Ok)KoJt the shopping ^pofen.fiaJ ? . 

v CCGSE iooO 


Q, 6. *-S Kooo ^lTcn_pKiccjU-g HoiX) -Hoe. •Stopping po-peyvflocl 

jb'f o. govern p Kxj to .S'erHi -fi ve_ ^u>cfac_e_ values Hv 
'jV-esy xjc_yi caj oj moclcrd- yo^oCa cch cm js 9 

CRBSE 2667) 


Q.7. <S4cJhe ®le - B-roglfe. H^po thesis. * 


C C-Sse Oou) 


/viame am exp£/^rri£jr\t cGkich skot/os (a lave natuAx. 
oj- eJect^eOn • tOlHch pkjxnoYnenon locaA. ob^eAtA/ed 

in +h\c, oepe^ment uid v\g an eJechron beam) ? 

C* sse 26io ) 
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Q.9. Am eJmohrero cnr\o! c*Xpkpi pov^^cJe, ko\ve, -tke_. 

S-ct-mne. (C-'rxe^Hc ejrvc>i^4. Hou3 a_?t_c_ +K*_ cJe- 

ir^ou^/e}jL./]^h oaao CaoJ-^jA i*_rt+h ^tKfiiry] m^ojhed ? 

( DeJkl 2oo8) 

£olo- De- Sro^Ue. (AjQVT-elcn^Hn oj^vcJoJ^cA i^h-Bo Pn eiecWn 
c\cc.-€j^Kod<^o I i^-vtDu^K a pol^eTOjh^J oGj^ qOxAodcjl- V 

JL>j A - Kikoch util l be, JJ-s uj^vZ-eJlc-io^H^ tAjKi^o ■ J tV\e^ 

<o cc^e^roJ^TA^_ po-hewboj \aA mcrea^^cl ^\/? 

= S*i3s fl" ^ C6SE 2o6c) 

Sj. H. UJi'hb l/OWodb purpose u^cla -j^a no ouA JDcoAss e>r^ - 
&£A xoqsc nixp <zau vm c rut t^oiIV\ eJ-ec-f'-sfnr")s pe^-^ox-voeJ ? 

( ^fc.lKl 2,004 ) 


2 . Mft/tfrs Qut&iicns - 

Q.. 1, tOi^Jrfe, EiVvi-tem 1 ^ p k/otoele c tv-ic. e^ujPLticrm- 

ClecuOtor +be, 'HiY'-e^L obsev v'-eof in pVuyfr>el<ecf>t(: 

ejf^d^ uGkicb Cpm be- e,x:p|ajyifidl <frn -tke- bcxSiA 


aJ=>ov/e. 


Kodh' 


0 -+ Luxmc. wens \, 

J c ^QSB a©l 6 t tsj 

(£>.2. T^e pra_ph skoiAjjs VA/Jaiiem oj 1 photode^t vie 

CtuHXterd us-ifh ^ (U> M e_ctov pjcj-e _ pcrhemtiaJ r oMafwt 
jfWptA^mclc^ Lr* djiYxh y“q oUojhoms . 

(a ) !/Uhy<C.h pluupdc.eU p<^>*_aYrteteA JLA Kx-pt* Ccrv^t'^vh 
-^bv tbe. '-Hav-eje- CWcA/^ ? 

(b) UjKacK '^VepLctmde^ (_ V f ,V Z Oy y a ) the kd^foe.si? 
Pho4x>cJ-ect:Vi c_. a . C RBSE ioofc) 

CAA>i>Tj2rYi^- T 


Collector plcxie, pot-e-ruH^A 
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602>. pjtot ct VaJu<^JHcrr\ cj .s+oppi-o^ 

po-hevth’oJ p/*) UrifK “the ^re^ixoncg. (V) oJ~ -H\e_ 
t Of cLevul - TcHcLi^ii^ -J-OtT Co ^ v^n pKxi4rD SGrU’ifivG 
rnodhc^Moj • H-e-nce 3-bcdbe. -Hoe. SjgTOiJ-iCaY^c.^ oj -fpe, 
KoJL d -jVepu-G_nc^ 'no pKopG -eJ-ecJ-v-ic esjUscttbo. 

U-si-o^ Fhe_ pAJruupW_ erve^^, C^-rv^ej^x/ccHoTO, ujA^-Ve_ 

+Pe_ ^uLocKervn Y'-eJoch/nR +V\e. °sf iVidek'jd’ pHtffon, 

koi d c*-&v> <lu ^ Orvd Phe_- noo^ttmur^ )<}rvediC 

evuJUji ojr erni-H-eJ pW)+o eJ^ctvcYU. 

0>cJK* 2009) 

<^.M. IaJagi be. Eri^Wm's pVvo+o-ei-ec-hric -esjU^Jocnn no 

^-eAjnrGi oj- Ahe- 3 Fo p p'> -n q p-oF-e ;rdi oj c=w->d FKe. 

■tivir-esi'Uild j^-ej^ujLY)Cj~t joY o> plvao pV\^+& Jerx&iFt ye_ 
rncxJ-^Aj^J • JDv-oftxi c? pJ^ot A-lvouj-noR Fhe V'^cbhc^ 
oj ^S'hppi’pJ pot'-e'irvH^ v/i fV\e^ Ju^Yp-y mcFGmi' 

TAc^^JtiVvl * > ^ ^ 

CRBSfr 2.D08J 

(S^.s. 1/0-AjFe. En'vv»-i-e>tn's pl/volueJ-ec-fdc e^jouxGcno • £x.p|cMr> 

"f'V'Ne, (p ) TT^-r-e3kolc| 

(b) -s+^p'nj pof-crvh’aj tease a**} 

&.£>. /A'O - p'AAFicie. oind a. pA^odbon cusjz_ accderaJkd 
'jrrrrn AueAt Fhe- 3ojnne_ paF^rdi^ • Fnnd Fhe, Yc^io 

of FFeJiY de.- G>7rz>aFi£- bJAvd^pdW-e.. 

J a u ( CB-SE 2.010 ) 

Si.7. A'O eieedA^o Fa acc^e^odFd FFvDyjh o pod-evoKFI 
cpU^e>»jrocje_ cj 14-4- v > ^oh'd - FF -fFe. de- S-vt^-Fte, 

oiA^ocdoJbed (ArifV\ JJr ? Tb tAjkJch pa aF 
cj ©4e cFyc rn^rLedic sp^fyum doeA -this 
Cor«J^pcrncf ? 

/yvilAl-€A. r 1 A° j X 


’ ou t 


C J>eJki 2J>|o) 

r 

^•8> Foy^ mIxaF /Crnedic e,mAg^- 

eroded c?U-- GaYD^ixe. KjdveiA-Yi^Fh fc 

Ar\Ato«^. i K>£. = 7>5 Xlc7 zl T ( COSE Xe«») 
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3. p-^zx^-iicnn J^OT +K€t. oje — ‘&>'V'Dg+t €L- 

(K>cwe+^n^+b CLA2S o <u Q+e+ Ot+b £3-0 e^ec+ror't ^ccefev'o^ed 

+KrDUg+ ca po+e-n+to^ V. 32 >vak) <q .sckemcxiiC- A}o&wiv\ 

or a +ocoi-<z_^ol - wove.. oteicnLmq ++e. uxwe. nockire 
a«f "Hoe poovimq ^ec+*corj. ^ . 

J d £ case xco^) 

(Si.lo. CcJc-uXad^e +We_ ro+ic) oj^- -fbe occe4ev<=+-i-nj 

po4-e^icU v--e^uanej+ +o Qcc<d-e*^s+e, cx p/S^-hn cyr>©( 

an c*-pan+ic)ce >o kqve ++e sqme. ole- Bvo^Ue. 

wc\weJUng+b c^o^loied loi+o ^ 

= Vp : Vx _ & • i £ IjcHm looS) 


3 Mo/ifca Glueyfions - 

S5.1 J2>^-^-nD(2^ +beL- C_i-a+_ o+j- VcM-bc^geC cvr-ic>| 

+h-r-e&Ho1ol /4ncu 5 m nreioJh on +d pkcrjornemn 

pVvo+e>eJ-e c+*J<l 

{Jxj/ij ^iw^Hems pteyh>e+*cfy/c e^uosticrn skoto koL/O 
+k&.^ Cu+ ojjf- i/Dl-fa-sy^ crr\A 'Hvre^Wo Id ^eguj2jnp4. +ov* 
q given plu)it>^eviA|4-ive Mcrf&uaj Cc?n be &U^^v$ruLl 
fc+rb 't'ke. kelfi a -su_ii*ide_ plat J <jr©cpk • 

(ease 07^ 

©. 2. In c* plc+ cj pk^^eJec+Aie cuA^ydr Vmu4 Artode. 
po+en+aj 7 Kot^j oloe£ 

(? ) TKe ^ocHaA^cH 6r\ CUWt j 2 -Y\+ ^ VOA^j. KHfk, ovviOcUL- 
po+evAHel^ -fov ir>cidjtn+ ^cLlodAcrrL of <MffeAJL*^r 
jVe^uencie^ bu+ 3 q rne in+oa&i+^p ? 

(>*) Tke 5+o ppinq po+enbaj Vojvul fo^ i-ndolW- 
Ya c+t a&enrv*, o-p c^f^eAjinnJ~ in+eruii+Zei biA+ Sqme_ 

^egu-evie^ ? 

CO P ko+o e+eC+Aj c CM A5t^n+ \/cl?u^_ -jW ck^ei\j2_r\+ 

iV+Ovi+iM bu+- Sa'rne. -^-ep Ujzn c,^ o-^ iV>c+<+/3n+ 

rci cb a+i &yv^ T . x 

C Bdlki aoo7 J 
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tr~ 


Q 3 TT\e_ <=>J a pot^H->cJe_- rnovmy. U 3 of"h v£l«ai^- 

5x 1 d £ ole*- Sa-o^Ue. iAjqvetejo^Ho <^^oaabe-cf 

;i-Hi Hi~ Xo Ib-e o • 1 3 ±~ nm . C-^cvJjPvj-e, H-hs m^ws. 


wi 


In wImcK 're^ucrvi o ^ 1 'Hie. eJec-tvomj ru&h'c Jpzchvw 

do&> Hva ^qx/efcoetb X<e ? , ^ > 

^ „ _o, 0 / R&S6 XOll J 

Arv^tM-eh. r 5-8 2 . x Id 3,1 jc<^. 0 x - ^ 

Gg 4 . A <^md an cx - pe^Xic'e c\Hjz. QCceie^ school 

-f"h€L- Sqm^. pe/he-nHai • l^olhch oj- the. tvoo Uoa. 
(A y dt veoXeA- n/qJmjl pj' He - Bro^-Ge ^Okv/He.v^gi'ti ^ssociaied 

(esse ioos ) 


L/ 'U“i -Hi Hi- and 
(bO Xcv*> KJriei-fC Svica.^ 


Avvi,wes. = (<=0 Ap : Ao( - 2 - 4 - 2 . : 1 C *=0 (K.£\) P < (K-t.)^ 

££>.s. _D>vnto -Hie n cHXxej ram oj- Hne. expOMmenlAi 

OA^rtgerruL-ni - Uied by, D^vz/ssoyt oytc/ GremieA. establish, 

hhe, Kjoive noXuAe Heof^4>rxi> • £xp)cH.A kvMpj-lw bouj 

the, ole.- Bapgixe. rXcdxem ^cu. ejxpeHmjL^aily vexiji'ecj 
m cue oj JecW? t R M|i ^ 
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Gj.l. UJA^-Le, tbe. b^-S>ic ;f^xlu>t£A ojj p Kotor) ©^- elo-cJidYrt^nztic. 
TWotjcctioY) or\ cokicb Eiwsfein'-S pkol&ele civic e^uoct/on 1 a 
fc> <XA>£c| . 

©,.2. # Ar\ electiron ctnoj q p^oloc) ^ £qcb hnve. ole, - Sro^e 
Coqvciev-i^ft^ i rirT)- (o ) F^imcl IKe fcdJ.o ojf H^jur Mtirn&dQ. 
(b) Compouzc the_ KJnejbc en&hg^j 0^ ftu. p*-o-fr>n eurtft Hood 

Dj, eScW to} ,. x CbJ £fr»W 

I\* 

CS2.2>. Xr\ a pKohj^cc-fric efcjf-cA Ike. y-aXloio JUjtJ -U JuAtr 
fxble to emj-t elLcfnmA ^ mjh U g tr-eeuo Xigkf emit pkodo - 
eAe cl vows 7 UtKpch njootcf 2fed JU^4J(~ ? 

^ ■ L(. Ltjkf -pnmr) Source. XJL incJcLe^h on o metallic Sa^pcG. 
TTvc nnq>ci nourn Kh‘ rustic. lA B Gno| CjuJt9tjwJ( jU, 1. 

I-|j H\e oliA+Qnec- o|5 Souh-CJi^ -prtrrr, tnoefed 1a otnuioleol^total 
Loill be "Hoe, vatuxA ©£> KiTrmJic. enei^-j qnd c jjjzxjmf ? 

Him l Xnleru>i ly ond Pkoft) Xrdenli-ftj. 


An*. . x! = -i- 

* ' - t 


C5-S'* pkoft)tkcivic e^eef in -SooUum, 

dKe -jdg-euxe. ^kouos +W. plot cud--off 
Vblftxge V-tr-SuA. -^reejujuqoj ofo incloUWt 
raoMcduon. CcJcwJlixfte 0) tbire^ftold ipr&j. 
C'O i^oyK fume }-i cn jjor Scdum. 

/ba6- (i J Vo - L}X!0 ,4 Hzl (I) ) cf? e = JL-6£*a/. 



0 l H t 8 l» 11 Xjo lv ^ 

prc^lHr.) 


^»-6. CcdcoJ&ie tKe qU. - Bro^Ue. tAiqvdew-jgflq o^- netdron 
Q'Jf Kirvetnc eneA^uj iso ev. aiqm 0 ) 5 - neutron -j/fiTAio 2 ' 7 ^ 
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Unit -12. Atom 
Class - 12 th 
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INDEX 


S.N. 


Topics 


Mo. 


X. TKom.sc>n Mooted A-fom, 

2— Rujft\iv^YoJ s cx- rcLx. SoxfcheAjvvv 

exp^vjTruejrd|- 

2. JDi/S’hance oj 1 Closest Approach 

4. Impact Po-^rnjejf-cv. 

5. RufK^vforol Artorr) ModUJl 

<S. L-im) ttrixcm Ri^tkevjb'rof ^ 

Atom model 

7> 6>ola-r model hydyogZT) Atom 

8. Radian o^j- BohVs, S-fccfiorj^ry Orkrts 

9. Velocity 0 / electron iV> BoJor'-S 
3+'cdU’cm c ^<^ orbit 

J°> Fte^uency oj- electron • on , 

cm cx^tuy. Ovbi t 

11. TbtaJ eJU.C'hnD'ir) l-o &oWa 

StcdboriaA^ orbi^b 

l' 2 -' Q/u5pn Ojf -Spectral XinM 

12. Bohr's Gxp (anati con 0 ^ 3pecjfnr<xj 
SeTM-ci qj 1 H^dyt>^ejr| oufenrr> 

IV. £nc\_g^ Xxa/cJ cticxgYatr) 

}S. De. B>yoq^c , s* £Xpl°i7icCtioY) o4 Bohr-S 
-Second postulate, <>f- (§uAYW^ccfj<^n 
1G • VeA-j^, Quoi.’HorvS 


02, 


OST 
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O 
• 7 ) 
O 

o 

:d 

o 

o 

o 

0 

0 

O 

o 

o 

o 

0 

o 

O 

'0 

3 

0 

3 

0 

y 

o 

3 

3 


Xn h1\A9> Unit, c^aAcuss -fKe_ mo oleb 

of cdhorns \Y) .Some ^LehXI • TTv.^. ^Yx-t Gsmhr)k07or\ 

l*n +Kaa r-€ga/t-ol dome, fprar^ JDoJUh>-n tX>ko pyoposdol 
Yhouh mailer mc<cU. ofo cafamz, uoh3ch aAi incLivisiy^- 

-T- 3- TPvomSon p"mpo-s:-e.ol c\ JS+tructu/S_G^ for Hve_ ccfo«o, 
to Ujdk ^xj> rno<3X^ie0 Ro0^e r^DVof Cnod LccheA. 

Mi’eJs Bohr* 

"Thomson Mode/ of A "torn) — 

A-ccordlr)^ jfo 4Kz_ TTGomsem mo<30 eveAj-j_ 

oeft>yy) ConVi^t pf d pos ){\veXy ckaxg-eo| _£ph ooxjz- o^- 
TOtoCctoS Hajl^ OtoLux. ojj Lo~t°tY\ )*-) ooklch drub re 

rnojiS o-Yiol pos!-Live: ehasbXjfe of- <H\je_ oefotrn oJijl ur?}-foml<j 
b u3j 0 . XnYote YLJLx -spkaAjdj tKje eJ^cYrons QJtJL 
drn U-e.<3ed[ J3 be -S-e-cxts 0 c\. ooccYe wveXon • ce Xx/^e. 
plumj. in a pudodn^s Th^e. mieJect«)r) Vs sqck 
Ykadh YWVr v\OPuedUve. ckoAJte 3A -espjLoJ Xo *B\e 
poAitive. dkaMp- <pf rfKjz_ Sjom, ThuA Xke c0om -X 
0ecVHca3Xy> muXfrol. 

Li mi 4:03-1 on .s Thomson Atom tnodUj - 

(3 ) If CouJd not explain YKe 
Ovigpi'n of _speotr0 oj- 

k^ofyo^e^ otr0 ©thex oJvYrvi, 
ohs-e^Lvciol -ex p^0 mamtaJ )^J * 

OO Tt Co0c( not exp I cun *H\e 
Ia-^c Qtfcjfe secotf-eAj nj ojhtx- 
pa0ic|e-s ■jrom Ykin. rYuY<0 
"foils, QJ> obs&t\jcd bej Rujftrford 
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Ruthtrjcrcii cX~ray SccvtbzVmg Experiment : 

TT\e. expeMUvOod^cj se|u_p b^. Ru^ke*LjWd 

q^a O.lLabo^cdoXS, G,e^er ^r)d Marsde* XL 

5Ko oo^n m 'f 1 '^ - 


COLLIMATOR 



Ugold FOIL 
(ICT^m thick) 


Tn a /l'^0 


LEAD 

CAVITY 


/ 

/ 

ABOUT 1 In 8000 -a ^ 

IS REFLECTED BACK 


: >A 


MOST-a 
PASS 

STRAIGHT 

^ZnS 

SCREEN 


MICRO¬ 

SCOPE 


(ROTATABLE 

DETECTOR) 


, . zm v 

S 'xb a piece o'k Y~4cU. OAcdiVC. .SouA-Ce ( ga Bj J 

Covvfairu4 ir\ a AaoI °Ca\A^. TKe. o<- pakMdeA emitted 

k>u *fKe Xpuhrc CVxJL C^ll»m<*d«-d frido A nOAXcU) beam 

4ke kfijlb of a Lead -Si-i-t ( C-olh’mcdoO* 

TTvje_ Colli rrkodkd beam JA aXlti/o-eol' /-ail or\ 
a +luva q^\d <fo\\ of- dbicKness of fhe order oj- z-Jxid*). 
TW-e_ t\~ pqxdcJeA Acadttered m c^jfzAJunt cUrecfiotts oxo 
obwa/ed dWrDU^k a rotatoLble cbdhootor Conb\M inj oj 5 - 
a zJine suJUdu^u- .screen amd a microscope* 

Tk^ A- paMicjes produce bAj<pkt /da^kes 0 "n 'Lbe 
Z.n S 5 Gf-e&n . TTve&e. aAe_ cbs€AA/ec! i*r\ bb-e mi oro^C®pe 
and CLounlcd ad Qn&te* farn dke cUreoHen 

of mdoUnoL oj- *K\e beano* TK*_, an^/le © oj 1 cWiA/ron 
0 jl qn OC" poAdicJe yrerm dis ori^rjed direc+ion is Gained 
J4s ScectfeAmg $• 
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Observa-tien-s - 


A ^rep K dA plotted h&hotcn +Ke 

0 Qmd fPit nurnhcir cj- o{ - paAji'chi 


SCatfe^nff c\n^i< _ - - -.- f ___ 

N 7 CCaiX-eAxcf oJr L& for a Loam, number of tf'-pvJicfa, 

. r • j xi^j- y 


kJe jV-nd tHaod 

(J ) Mo-^i oj- +ke patehc^A 

paA*> -sfrcu^Ui" through 
Xke ^yold jVi[. IX rrn^nA 
Xl/u^p clo nci suffer Qmj. 

Collision U3l+h g-eld ojWu, 

(ii) OrXy <xi}oui" 0-J4 % d>/ 

fmcioUruf o{~ p a/uh'd-^ scatter 
more -Hian 1°. 

0iJ ) /VbouX" 6nc <A pa A^i'cle. in €A/£AA-j gooo a( 
dcjjtechs b^. more 'thqn 9o'. 


10 * 

3 f« 
is io 4 - 

bPIO 3 - 

&<$ io?- 

o« 

2 10 


20 40 60 80 100 120 140 160 180 
SCATTERING ANGLE (0°)* 


E'xptartrt'ftow - 


Ar\ pa/upcfc ds OV-£A 7000 moAe 

n /5 1 rt n Jvi\»a ^ . _ _l .' Li • . __'._X 


O' 

Q 

o 

o 

o 

o 

Q 


r * • \ ^ \ j v ’-'J J V-^l tx ^ v C- I V- Viz V ■ I W 

/naAAive XKan an eleebrDn f and In -this expeM*mrc^ 
c\- paAjficle ds *braveX(7nj cl htak .speed f -tWiAtjprCi 
VZMl x$>frDm fora alone. Cotdcf have * ©Gl^feeffed -fUvi 
XiorDU<?-A lixAge, Qr\fot A, TKa^ Xed RuJhtrfo'rol bo 
podwaie 'fhai tke entire pod+ive ekaJ^e ■fk*. otorn 
muA{ be C^nOunXrodcd In c\ ztin£ centred Core cvf 
’Hve Qj^orn' TkXa ;fcing CerchroJ Core oj- €acK adorn 
1*jqS CaJicd cticr/i! c nudeuJ.. 

A to (A. - p^>di efe Ca/t?de8> looc nn'ib oj- positive 
CkaAge anno) ha& r/}c{ss q keituno ajvrri, CWoAsvl oY] 

gold nucleus n z_e 7 tok/Ae Z. o-/ 1 <polo| Jj 73 , Askold 

nucleus us eboui" So jurats htav'itr Ha an an <x~ 
paMi'de t U?e aMUnru. fhod- aj CaJ-duJoI TQjmcur) stable- 
in TKe scodtfeAir^. proce^A. 


) 

0 

3 

3 

3 

3 

3 

7 

3 

3 

‘3 
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TRxsjedoYtj +Kje. 'brouecforu of c\- pczAjfid& Gcm b< 
Ztoropu^-ed u£>‘m^j, M«xo tod a A^ao of -me hi cm <*no<d 
CouJornb fcrcc^ ©f- r-epuJsi on A-pc**dtcl<? 

and ^pol d nucleus be. 

1 t- 7~ 1 (z-0C*0 


Ctoro p ud-e d u £>‘m q, M^xotod a 

- < . I I P _ . A. \/'/-. «^V . f I /• ! 


P -—4— 

4Jl6 a 


Y 2 - 


Cokxsje r -xA -Hvc, d/A^Gno^ 0 cK- poosdlde fpmnn ~B\x 
Cerdr-e of nMoleuA. TRx_ ma^nl^tuoU. oUrtdlt*) 

of 4-Vvje- force, O TO ar) oC - pcvjdicXe ckcnrrpA CoinJiY)<M>U6l^j 
oj> Jd o^pproncKsA TKe, YmobcwA -fitz&t omc\ dAx^x 
rviov43 quicaj from dd* 


9 3 

I 2 

Q. 1 
O 

h- 2' 

§ 3' 
9 

O 


e<9o c 


0<18CL O 


X^_e<90 9 

7 ) ATOMIC 


NUCLEUS 



As ^skoiA>r) in ftd Qn c<~ paAjicfe (i) -fendinq 
do Co))!ole, widh dive nuclcjuA^ aIo^o doum olcce do 
T-epud.d\/-e fenree. of dkx. nucl^u^ j fnncdtu stops <?nd 
JU dKen r-eftttuj hack• 77ua p^AfVc/e > dkxAxfo*e 
redaeje. df~s pdk ? scadlcur^ dnrou^k i8o\ 

TRe_ <X'PoAdic|eA 2- qmd d derioLtn^ do kx-t +kx 

nucJeUA od~ djks pcdipKeAxj, er>ce_ -sdrorv^- 

re^wX&ive. force and <jeA ^a*±pe*jio| dh^otA^k 
crogde-s (f0^3cT3* 


Tke <?(- po>dfcicA 2> nnd lokx'ck pa£<. qf- a 
dddemex from &ho nudeuA t €xpduer)CjL snnaJU ceptUslve 
foYcM Qnnd s c^tfer^ol tohrou^k smaii ar&A-eA* 
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TTvc cJe?v <x>1mcK potAA cef- Loa^^. 

-jprorr\ Vmz. riUCJcuA jo odmosb Ur\chjo r \cctiLc \- 

tOe CQv^ -SWcx/O 4"hoch *Hvc numbM^ op o< - pcuzjicl&s 
-SOA±|e^xc| Uw t QAea N Co’) cct SCoMesanj an^4 

0 va/u€A lYW^S-eJUj' ca S , in 4 '(^’ 

N * Swixi) 

Disisr>ce 0/ closest Approach- 

to Iajlti pc - pojcilcJe, -aA cUxe.£p£©| tvoc^M the 
xi uck-U^ 7 XKx- KAmiAc evuKg^. cp 0v- pas^cJe, #-©£>> enn 
oU-cr-ej^I ^ qod nn jpiAjn ^-ecdvicoj podeyiffad enjeA^ 
gK )ca or) inerm^jr)^ di ul Xo Cou_lt>rnb> / .s repulsive. ;foroe 
beiooejeri nucleus q-nd of- pv4icic.* 

A-t q Cc^^tcuv^ oUA'hpyJte Xo <frorr\ -j-We nucLeuS > 
K»£* Qp cK-pOAdfc-le, reduCiA 4r» -^ero • TK^l p collide S\vf>£. 
an\c 1 canriot cdoseA. do XW_ nueJeuA* Xl is tepelW 

XV >jl nucleus qnd +Vv€>t jejme , Xt retrace dXs p^XK, 
Xuvnir)^ r&d- TTUa dXdqnte jla Known cu> 

XKx_ diiXanoa. ojp Closest approach* 

Ekehrtcaj potendiqj ai cthtance f 0 chuo tv nucleus 

V = JLkII 

4-TCtft "Co 

PoHnJjaJ Grusppj ojj o{ - pasjticJc cJt dXsfctrite T 0 jr^m 
<tbjL lOUCJcU^ - PoberuH^d* ^ C-K^vh-^ 


P- E. 

- z-e. x 2 .e 




Kdnoh c E-aju^. oj of- pa/dide. op mcM m moving 

^ veAot ^ v ^ -_> r K. £. -A.wv -1 

3— 
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/Vs ofj cjose&i,- opp^ch - 

ICE. - P-£- 
X mv* 2- - 


41 X^ 0 ^ 


OnT 


*s - zc x 

471€-d 




XmpAct Parameter ( b) - 

X*h ~GS olc^nio) <^A 4-kje_ p-eA. p ertcti CuJ qul. disianu. 
of Hve_ inApicd V'-eAouH^ ®^ p< - p<^Hc 4 -e_ ^rono +W. 
Ceyx^ircul Jirt£. oj 4W_ nudeMA ? ook/zv\ pxx/iJHc^- 

JiL ^OA, cua)(xjj fprxrnn. r f*h J e^ 




k)kuo +Kj 2- j'mo pac^f pa^noefeA, A>i^. 3 3r\ 

p( -f>aJzMc)e_ will oWioute Phirou^h a much smaller ar^k* 
However , U)hur\ iTnopQch pa^Am^fe^, xA ✓Smo/U f-orez- 
e.^p£AJienoe:ol ~iA /a\j^_ Qrnd +We~ (A- pcvdiclc ooUl sccdfcr 

,j ’ <3 Lk^c q-ngJ<L~ 



Rujtivt^Tjr^l CoJcuXojf^Lol caXiy 'fW rcloJtjDr} 

\odlAJezrx 'fhju irnpAC^ pAJhA.rrLc^er' b **nc\ scattering, angte 
© 7 tOkuCh ai. ^Ven by- 


b - 1 

2.e*- Cat »/j- 

& 47l*i 

K-e. 


Jk.£.= i-mvpj 
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Rutherfords Atom Model - 

(i.) E'/e^ oiom Con&\&t of a turvy Cercb^rG Core. ? 

CcdJUcI the atomic nucleus t-n cotZich the erMre^ 

pot\t\YC ckav^e. Qnc) -^UinofG -erdbire. maAi of -Hyc, 
ccfcrr) OA£_ CcriCimFr^Feof . 

0 -) Tk£_ sl^e. of tke YiudtuA Ua of 4 Vc_ oycLoa of [o~ L 
OjkicK */A VOxj-t AmoXt QA Qjiy) po/dic{ to the. s]? i-e. of 
tKiz- aforo loIaj ah aA ojj the. OYcLa. o f JO L ° m • 

(?Z> TRx_ o^-orGc okacXcuA Za a nurob-eA- op electro nA■ /H 
eEbm ejed-ricalty riea^raj ( the >toicu| n^gcscU’ve. 
cKaA^_ of e 4 ecfror»A AuA^unoling. the nucJ-cuA tA 

fa *toi:c(J po-ijViV'^- cAr\£\y^ 2 _. cnr) fade nycJcuA, 

(40 Fhe-se -eJ-e c4ronA YCAjolve. 4>c0l(no| fade nucJexU t 
V/cuu ouA fa^rcutcd^ orb'rts - TRje_ Ce^-chn peO^-i force-. 

T€pUA r-e .4 b\/ ■^JccfroYi fo-t- TeA/olocbor\ provicLcoj 

b-/ 'Hmc G^cOvosfccfcAC force. of cfatrc\ctior) . b-eiioee^ 
+Kjl e^eefronA on 4 the nucleus. 

frner^ of the election ir> orbit - 

Let F c ~ ^nfvipd'a^ f?rce_ re<^4're4 to Keep a 
r-&JDlv'mcf eJectror] )r\ orbj-t 
Fc ~ eJexL-koS'taMc force op cdtmcMor) h-eho-een the. 
rtvoMnj eiecKno^n ard the nudcuu 

fahjuri foY" a c^nawCrdily JS-J-cUsie- or-bif' ir\ c*. 
Vd^drof^T) afarv) p-£. - i ) . 

Fc. - Fe, 


nn v 

r 


2_ 


e • £ 


tTte 0 r 


F> 


wv 1 - 


2l 


^rce D r 


K»£. of FKx -eJccfror) ]y^ bhe. orb’4 — F jyjv 


O 

* r ~\ 
;vj) 

'0 

G 

O 

O 

Q 

0 

a 

o 

Q 

O 

0 

G 

O 

Q 

o 

o 

0 

0 

0 

) 

) 

0 

) 

) 
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c 

r 


H-£Y) CJL- 


K- £. ^ 


2L 


8Jie D y 




I TO 


Orb i t - 


U - 


e. (40 - 


_ ^ 2_ 


471 BoY 


4Tre D v" 


TotoJ. 


of electron in k^olrv^n ojvm 
E - K>£. 1- U 




8 ne 0 r 


4TL£r 0 r 


cor 



Hence tKx tofsj ofo election m orbit °/ 

Iwdvo^eji cctorr) jiA ne^pcGtVE, /-fence , tUx eJ^chvn jU 
bound to tKe nucJeuA be.- fhx. dee/ron ~U not ;frex 
4° txaviJL -j-Kx orbit oAounol tbx- WucJeAA. , 

Limifojbon pj^ Ru^Ker^ord A+t>m Model- 

(_’)) /\ecordlnq to tkjL daMiCoJ 
EM HvU)rv, bkx Y-evolviri^ decjwiA 
/ruMt raouocti eMXhJf^ m fkx 
oj- EM Waves. As revolt/irg elecWt 
Iaisca exWdff (^r\tiy)tLOu4>ly n it mutfc 

Spirod i tica3 ahdU qmd finally fajjf 
Lntt) tkx Y?uc|euA^ btwt matfer 
tS /Stable,, «a)€- CAnnot -expect tke 
c*tw\A -to OI lapse.* 

00 As -Hoe Trevolu'mj electrons spiral inwards, tWlv 
QngubvA.. V-eloctticA c\nd Kenoe tkju*r oj 5 - 

YevoltcboJO boouJd ckangx Conbnu^wdtj' • TImiax^otc,, fce^Ui^Oj 
of EM UOaveA emitted mu^t charge. (brutinuowAlj, 
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TTvjlA £ x ^ ott ’^' , e * JfOfY\A - S - k^juJcf • em ’ i't CeruH ^ nuO ^ S^cbrurrV 
bod o ^ i €- obseJUye on>Wj <x /true ~ sp e _ cJ [ xuvr \. 


'■u 


Bohr Model of Hydrogen 

TTvjtAJ 2 _ ct 5 * cjz - ' W ' Xi'-zjLr betde po^tulccfxA oJ ~ modUJl — 

Cl) Ex/e^ <xi©*r) Ccm&lA-t ojj a cerrftfxl Cor-e^ CpcHccI 
nucleus 7 m ookkeh ensure poA i*H ve clV\ojxs$^-~ cmd 
c 4 m 0/3 maAA o-f tKe &Aorrl cvul Cjdyi ccrcfYzrfeol . 

A numt>e>r ok -Gjeehron_s revolve, A/L©omd 

tl/vx. r>u ele/cl i rx cWeuJcov Orbits,. TTvl. Cer3>? petd 
foreju re£j tuned for r^vduiuVn ti provioUd bu the 
ej/ cdriD^tcctxc fcrcji_ of aJfYaotior] b-eJiAejun khiL ojechfon 
qy-xd fKe nacJeuA> 

Ctrdr\p<Jt^J forcjz. - Elect^sfetitc. forte- of otfYQctibn 

rrw/J- - _1_ (z.OC.O 


Y ~ 

< q ~ XT £ rt > " T 2 " 

mv'*- 

r 

- K 21 
v' 2 - 


r 


K = l / 4-Tit o 


2=1 


mvr 


— 

2 -TL 




HChX- Yt 3 a G edited pA^ndpXc ^Uqyxkom fluwbeiL, 

-fc TTvc _ deohrD’O f odUd - e , YeA / olv ' in ^. m -Such orbit - s ,, 
^>KoJU mot Xoa ^- 6 -£- 3 ts iMouJd 

- S + cia ^ CorU ' hcfnt - 


:;) 

:) 

3 

) 

) 

3 

3 


C 2 ) A cc crToll-ncj jfo Bohr ,, eJ-ectrovi Con revolve onty 

in ce^foJn cJXacycAj . non raoUodu ’ n ^ orbits ? CoJi ^ c / 
siedUbr ) oa ^. orbits , for cokXc - h , toted rncmerdirn 

of Hajl A-M/o/l/inj <3e edron qn iWeLgrccf rmMjpie- 

of h^ 2 _TL ^ 6oh^e_ h Ju plant's CArxsbmt- 

TlruA Hail Qr&uJ&\_ morrwretU rn cfc a orbiting einchrot] 
Xa < tUx ? ntised / ^ 


0 

o 

) 

0 
,) 

3 

) 

3 

0 

3 

.) 

:") 
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(?) TRx emission l of occuus onl^ 

ukm Or) eiecbr^n jumps firr) onx ob Ms sped fed 


non " yc 


(dlffzbJw 


in dV\e, ivtaj of -eJeehron in tke -Hot) orbits 

JA cob-sorbed t-Ohun *tK*_ electron j urr)ps> from Qr\ 

\mnt\- On oute^ ovh'i-t and ^niH-M u>ku\ eJechon 

Jurnp-s jrum oudo*-> do dhjL inner orb'i't' 

hV = E*- E, I 

OOkOvC. *\? .AS five, fr-^ujmo^ of fQoUodior) emi {|~£jd| on 
jM'mp'iryj. ^rorn otoheA. rto inner orbit. of e,YU>^ 
E 2, cvnd Ej TC&p€cti velAj.' 


Ractiu& of Gohr'i stationary Orbits- 

IaJ-6. KyIOIO •H'VovJ'" fon A>d;cdsi on OHAj. OVbjts- 

mvr - 'n b_ v - _Hb_ 

2-JU ■ — 


B<j pwjfcKng. tK*_ VctLar of 
=> _XL * 

T 4 Tc t m T r x 

Y a 

4Jt x mKe' 2 " 


22 TT nor 

V in JW 7 ' =. K^e' 
r~ r^- 

- K zie 2 - 
T a- 

'pm k/yctao^£v\ abcrrn. 


=. 1 


X'b s Kok)A 'HaoJ* — Tfocn^ 

tf-enct ji/vu radium of stcdAoriasoj oMbiks qJxjl, in 

t Wju Ycdtio \? \ 2? : & : nnd so on, Le> JL: M : 9 : . 

CleasJiu YUjl, Siodd onon^. orbits o^jl nod esjiiMj £>p<\Czd 
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Velocity of electron in Soar's Stationary Orbit - 


/)s Know r h\odt - my ' 1 ' =. 

T 


0 Y 

r - kzs 2 - 

mv** - 

- CO 

Qnc! cUso 

r - n K 
iTtmv 

-- GO 


e^U&tACrn (J ) **c/ C 2 - 3 kJC — 
Kre 2 - - rih OY . v - 'XTXKz.c?- 


23X mV 


•/W A Ajck(T>^*Jn 6ck) lY) f 3 zz-J_ 


V “ 2-71 fce. : 
nK 


As V cK-t hjzjnc^ Hjl. orb'itAt voJcaiy of eJectron in 

oujtsA otU is JLj ArnoJJe.r (Xi campwuol to lets VgJuz id 
' fUjL nrmeJu ovists. 

pref^utney of electron in &ohr r s Stationary Orb it- 

It xl tkiL nUrrbex^ YeJ/oluJxairU Completes/ peA 
-secorvcl •H^e. eJ-ectrori in Q. $tcdA oyioaj^ orbit; a/rjuimd 
Hue. nueJetU. Hr M YepreAerdheJl y. 

As V ~ T60 - y^2.7tv) 


V ~ Y 60 

V - v 

2.jLr 


v - K**' 1 ' 
“nRr“ 


r 2,71 kZe X 
nK* 2 - 3 Tr 


r Kz-e 2 - 
nhr 


V ^ Jeer 

nhr 


z_ - 1 

fx>Y hy cJro^en 


TK_<__ 'jtz^ujunc+j ojj oJectron in ^toch'onxky 

orbits ia /S YncdJjiA- OA V °< y[ ' 
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7o "fad £V)^r^ oj electron ir\ Bokti s 5t<\bcmnj Orbit 

KlneJic en&tJfy of electron r-^vWv/Vv? ir\ c\ stedxcn&u^ 

orb it jA - 


K> £ of eJ-ecrhron c — mv 1 - 

2- 2. V 


Ky wvf'zKze' 1 ' 


Pcl-eyobaJ ent>ff£ of electron - PdfeWt'^ x 

P«£* o/ tltcfr on r /Cz.e A (-e) = — 2 " 

r r 

Toictl enerf^ of electron iri the orbit - 
E =- K- £. t P E. 


£ =. J_ Kzx 1 - ££&' 

2- V" v 


fczx J 

ir 


t>^ fxxJfcCm^ 


■2., X 

T r n h 


6o e 


4JI a /n 


3**- 


p - — ^jC'rn.j^z^eA 


by -Hvjgl stand <WloI Values^ u/e f^h-- 


E s 


e * -*= 
n^- 


Herwr thsc txdoJ oj efetWo iV> q stodUonaM orbit 

jii Motive ? U)VviC.K rrami Pkx- electron is board to 

the nudeuA QY\d Jj not fret to /stave ft- 

t ioWun. r\~ L Hour, thdA Atcdx of tcuoeAt eruAJ^j of 

<Bve_ <xdorr) Jj CsxtLed ground ^-fodbe. TWjL. -€J\£A^Aj fhXd 

StaJjL. Ja E.f ^ -J3'6 -eV* 

^ ThjLbjzffre. 5 j^k^c. w<70 /t>iM m erUA vH re^turecj io fke. 

electron frorn the ground £icckc ofo hydrogen ajtrn jA J3*6ev. 
/KU Zi j on)jsccfci on energy oj) l^drcg^n adorn. 
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-A A& n mcreates, -firjL. vodi ul ofo n^eMvc. 

cdecr-ea^eA 3e- emAgpjj’ 3 a pyo^reAAiveX^ Mch^< 
fkje. OtchA. orbits. 


feT IT\_ 


Origin of Spectml lines - 

At roory) tcrn^jxfuAJL., mo-it of fkr atbms 

Qhji. in jroumol stodbi. ooUjerx a U^drdW\ atom r-eeatveA 
eruA0^j prooov*>£A AucK oa> eiec*ht)ri Collisiorjs or beat, 

-tfsuL aJjDTtY) may r^oi-re .sufficient em\^ to reuse. +K<l. 
^AecJhron to eruA-g^. stcrLx Be* rjyvm n-J. to 

_ Hajl- cxtom 3 a “fWn SgjcI iru he )n Qn exdhed 

state * 


O 

O' 

o 

O 

o 

o 

) 

3 



From thxAA exOlec) slates ^ fhr oJ^ctroy) Cqrj fai/ 
tiacK it) a siai*. of 3 o<w<a eraACfy one! enniHir)^ Q pkojvn 
o f pcjdUculoA. e.Yit\<fy cUjfeAjwcjL.' In enemies o ^ tta 

-buro SircfctA 3* 

UcjF £ | arid OA^ ’H^c_ 3~otoJ? erueA^^_ o -eJechoYl 

m the. miner and! outeA. orbit- 'C^pecdi rdy 

U)U^o qri -eJecbsm Jutnop^ 'jf ut ? 1 0,71 oucta. dv Qrj inner' 
orbt t , tta oj racUatan emi-tted 3 a by _ 

Kv* - 0-- S, 


^ rrrtr \ 

a 

o 

3 

3 

0 

3 


KU - 

2-JL^rn K 2 z>e 4 

f-L - 

O 


h 7 - 

L n < ^ j 

3 

hC - 

2-TTa na K^z^e 4 1 

~J__L 1 

■0 

A 

h x ( 

_pf *£. J 

■3 
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or 


A 


2LTC V) /C a e^ 


[4 ~ 4 ] 


NlOK) -i- z v >, uj V Jj> Hx i/otwe. Yimnot^A, a J~ 
rcKcUodtlor) emitted i-e.- number c^nopl^U wav£ in uni-t 

Ornci 2-71 m /< g^~ - ^ (jRydbtAfp Conii^yxf' ) 


or 


Htnct 


C-hr* 

R - 1* 057 A/0 7 



■pcnr t^ycbro^&Y) 
’Z- - 1 


/H?ov£- ^^uaJxcn^ a2> CoJXcd p-uyolW*-^ 'forrnuio, for *Hv£_ 
•SpecHrUrn K^dro^r) cx^farn. 

8^ ^u^ove 'fvtrnoJsk jJ elects r fU&t~ uj aveUm'fh J 

'fr&jUZnCj-eA! iA)°\ve numbers oj- fadlcctiOnA e^Hf-edf 

, Hvc -exerted l^d^^wn ajt>m °thje n<irt CordinMo^* 
TPu^/ Uc\ve^ Apedjic ycJbuju> clcp^nctin^ u^> 0 -n vdu/A 
of ^n, Qnd no.. 

* fVesju^ncy radlcdjLor) esriittcd t&ksun +h*- Ou torn 

mrjOLKiZA irrc\Y\<z)it(TY> -j^r^rr) Hru^ I^X^UjL^. erueA^ ShdU 
C^O -fKe. LoweA. energy /^hxtt Cr)— 



BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


232 



Find dhe, irodbi 0 of era^'e* of pko+mnS pvod^cxal 
dujt_ tontA fieri d> ^ electron of kydro^n cefw\ 

from dJhs } ^eco-nct peWHfcd JLxued £o 

-Hmz, -jjir/St XjlvJ 0»;> 4-kje- p*W»tt*p| ent^gg, 

>Lu/e| jfo fUe- -j^i r^st fe*m)ifed Xu/d- 

So J. (d) Ene>*_g^ of Rkofon <reixaA>ed = E. x - E| 

- -3-M - (^|2> &) =iO,l€V 

C b *) TRc hugfalAt pefcini+hd em^ Xu/d Jt> |Kjl fd^-t 
pcrwi-Heoj Xu/eJ =. toe, - E } 

■— C> — O'12> ■ 6 ^ 

RocU'o o£j ena^'^ PEo-hn - Jj 

)*3) ■ 


- 12>-6 ea/ 


Id- a 


jX 

H 


^§ 3 - kuhod" 'Hvc. radio oft roLctiuJi of Hu. crbits, 
cg| e CorYoopcnnoGn^ Xo f-f/Et excited ^fcdtx and ground 
Stock*. iy] a. hydrogen cdj>m 1 


n.= 2 _ 


<S*TT>Lf r\d sfcxdx 

o ccuhA 

for n. - l 

Y 



H<n(jL * 1 ~ 

("i t 

- /^f 

** 


( r / 

*i : 

n 

t— 




TTvc radiub ofo imnvrrnost elector) orb'd o$ 0. 
kydrvffcn adorn xA £'* 3 X 1 D H1 #T 7 , Oohad uA Hu. rUcbuA 
of orb’rt m +K^ second txct'fd -SbCtc ? 

TEjc YaoUuA adorn fof\az.c pdiadpJe- ^UtfrxfufY) 
number d >a 7 3 ?> g\rex\ Up Y - in Yo 

H&ul. % jA YqcLua o^ mnermosd (n^i) oridid . 
for second cxdfed sbix r\ - z 

r - 5' 2>X /O' 11 = 4-77 Xl0' iO rf)r 


■ 1 
o 
o 
o 

• N*Jf 

Q 

o 


O' 

Q 

O 

O 

o 

o 

o 

o 

o 

o 

\J, 

o 

■) 

o 

o 

0 

V) 

J 

d 

) 
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Sohr^ &cp lancet ion oj <se^'e£ ©J^ 

Hydvt^n tMx>rn - 

Ujkiv\ Gr\ cctomlc pvak or ycxpow^ aJt Avia p-re-^qr^, 
JJ> e.xcHec| uj>uloJJaj by pa^vsm^ an eJ^ctvic. cuMjuvI 

dh-roU^h SJ~, -H\e pnA j x/cjpovsz, e*r)\i:c> YqJUatjionA oj Certain 
specific coqveXcrg^s only . ThLs /Cmcf djf speofruw Ja 
GxJUUd JjnjL Emission Spectrum" Qnc\ Jch ConA)A>ts 0 ^ (\ 

yiw Ly*J^kt MrvU> on & ctaAK hoch^rourid. 


High 

voltage 




Prism 




Detector 

(photographic plate) 



Hydrogen gas 
discharge tube 


410nm 434nm 


468nm 


656nm 


OokiLYi -Hog. t^kjdre. Ju<ihf Xa pciAAed J~hrvipib jixe. 
£c?rrto jv^f>0U/L.^ ooe. oi>6e%ve a bviykt l^cT^ouric) 
CTo5-ScoP by ci c\qJxX JJn&A i^fqin9 fke_ missing 

i^c\velm9dh% or -/Tie i^avelan^ih^ tyhar oajl ahso/Jo^ci 

by r tbG- y&<?> * TWslx^. 'fiyfvn d "LitlQl, txbsoxp'hon spec-fninri? 

Xl~ -journol r hhad' tnlssjn^ o^qveJbun^dhs G/uc XfajL. 

Sqmc GA XhjL (A)qvet*Lr\<^Xh pAJU£r& /rj ^'the emiSS/or} 
spectrum o£ <tkjL_ j\/<xpouA. 

Bohr ^ve_ iw dkeoxy l^jdvonjsri cvh>n\ aXhovdt 
Sp^cjroJ Se*uCS> cohXo h ksH.o) oL^^ve^l expe^nami^ajlly 
va^i ouA /6aercti’~sV^. Bohr a Hi^o reread 

e^phyrcUcm fl J~ 'Hvae. specjfr&J senes as ^llouis : 
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X. Lyrn^r) SevitS — 

Sohv poA^uAodxJi. ’fka Jr Lyrrnn seJuzA oh>iccinsd 

cokjun <z-n eJ^cjhvn jumps fo flr^ orbit Cn,-±') 

firam crcrt>\i; - 'z, 3, <4 ") 

Kfove. number oj ^peclird Jjntd o£j Aym<* tv 

Uvzajl, CalciAioJtsca) aA - 

* m fi 'Eiz-nl] 1 

TKxa-*_ VckJajjJ, ojj- ^ X'e. /V) the uJUr&i vitjeJt Y*^or) 
oj Hv-c Spe. drum. 

x. QcJtneY Series - 

AccoTcILnn^ ;fo j^ohr^ Bcximer sSeM-t*. J-h obtained 

ooksun ar) etecfrvn jumps. to fine, secemol od»i ^.Xl,-'2.) 
•/Vcm an^ 06cteA~ orbi-t = 3,^,5,--.. j 

bJuve, numbo^ oj^ fPvAe ^ptdrraX Mmes iajiajl CcJaM.col 

v (*u=w--) 

TTuL*, 3<d oj- speutrcJl Xtnis /6tV In the visible., pasJb 
c>j SPCcKumn. 

! m 


LYMAN SERIES 


n = 2 

- — 

n = 3 

n = 5^ 
n = 6 
n = 7 


PASCHEN SERIES 
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3 . Pascken 3 evi«s - 

P\ CCO-foLtYV^ Ao B>ohrj J^aAch^n Js-e^ueA ~La 
oJ^t^uyuol <jok^n cvr) oJj^cjror) jumps do tht Orbjt 
Cn» - ^0 'from cmy. ouA&t orbit (r)^_ - 4 l 5",G J --0- 

B>cbr cz&JciuJpd'zcX the ^qve number spe£draj 
s&cfi&A oj R?scker> Se44-e& jr-om the neloction : 

v = - ^-1 C* 1 *-* ^is-,c.... ) 

TRje_ VcxJla^c Ojj v" X<’-€ f’-n 'hkx- in Jm -^ecf T-e^lon 
°f 'H've. s.pcc.'iVurn. 

4. BrocK&ft Series ~ 

According .to k>ohv- p Brackett -S-e^'e^ X*. 

ObJcA^lrijec?l ogUiuo cv»n csle c/hrzrn j m mo p_s .to tK*- ^4-'^ 

orbit C n i - 40 frxjm oud&\ orb)t C r k' = - ^6,7, - ~ J 

Uq^e number . v =• ^ J (K- s t tp r . 

BrAcJCeJbf - s.€A^-CA wcxa ctn> Co veAxO |*n +He_ mjrrfveoj 
region of f-kx. ^pectrurn, 

S'. Pjunol Series - 

/\ CC orctATVp - J tt» fiolov' P^Mv>o| £.e^£6 • ~cA obicu rut 
gOKc^a oino eiectro-o jumps tro c H\jl. ovb'i£ (.>">» ~s0 

<fnym any ovdzs^ orbi-i - £>,7,8, ) 


Wave, number yE 




, * 7|8j»*= 


Pftmc) cooa cJL<JC0v-e\_ct In +Vu. i-njr^ r-et r^uor^ 

of fKz Sp^ofrunQ, 
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Energy Level Piagvam - 

P\ uDK^ch T^n^eAerx^s. «H\4_ 

oj el-ocfvo-r> \v\ ctijjestju^j- s-fccMmnary orbits 
oj ccr\ ^dbrn JoL CedhxX +he ejnJLXJffi LxmzJI dJ<xj^rqrf\ 
oj- tiAoJ- &ch>rf \. 

Xn XKxA cM^rarr] ? XotAj enx^^eA of e/oebno 
I'O va/moiaA ^+<adtiorvm4 O'lrb’jtjs oax repre^e^rtecl by fix 
poAjxUxf (/u>/drx>vcfoj AA-neA dr^von ciccor-Mi •& 
^ivt^obls. encA^p scobt 

To+cxJ oj- ejeot^rcm m ^~> +h ovblX ojb 

I'^olrojer* ocbom ’ 1 


Sorrut 


_aA 



pvddbCncj n c j., 2 .^, - - . - OAe emAji'M oj 1 

et-ochrori-s in y^aJoua At<xtio^nouxj- crb!i-s £U : 


E-i - -_ l<3>> i: =- -iA^C-ev 

l x 


- —'f2>»6 


El- 


2T - 


2>^ 
-13- & 


-l-^i €_A/ 
--0*.S‘M ex 


2_ “ J^jX— = -3-qev 


~ ~J - ~o*8S'£V 


• i-^ v & - -o-37 


CixpAjty n irxreaAeA Ev^ k>-ect>vr\eA ixvs. ruz^jxtive 

Unj 11 if n ~ oo ^ E n = 0 . 

TKjzl. ixA/eJ cti<*sj’ir0iinn Ja js koKi^n * x 

^puAx jfoir K^droj^n cdfarn. Fkx 

staix Cexre^pcmd^ 4t> ri - *o one/ KaA era*j§^ £ =• o&v, 
JTua jL& tdjL enzAJjjj oj XKg_ ademo 0 cxbcx) XKil, e-fecW 
aa Y^yr)0Vecf ( y - f?o ) jrorr\ 7"kje_ nuchuA &y\d *fKt- 

eJechvn Xa a { re^X * 


0 

Q 

0 

o 

) 

o 

A 

a 


o 

o 

o 

0 

o 

o 

o 

o 

0 

o 

0 

o 

o 

o 

o 
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c 

r 

c 

c 

c 

c 

c 


( 

t 





- i4*o:- 



^ As. n )r)CreaA£A -enx^_o-i-e<a oj ^xcrf-ej g.’fcrfz 

Cjottjl closer . 

CoJcuIocGl r Hv«— L^qvei^n^H^ oj 1 Hot ZiW (>\= 3 ) 
no fcoJryu^t- S€>uw o^- K^diro^er^ c*Jtrmr> t 
RvyolU^ CcmAtcmX - 1.037 XjO 7 jyr x 

^£_L pbv B.oX/ioe.v' AeAd^A, Xd j^iv&n by _ 

7 T R L ** 1 “ 4 ] 

ftv H* Xat\£_ rii - 3 , so 4-hooh 

J~ = 1-097 Xlo 7 r — - j—l 

A L 2 . 2 - 3 2 -J 


i r 0’J5ZW X/D 7 
/A 


A =: 


O’ISZM *]o‘ 


— 63 
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PKo-b-na , ooA+h <G CcrrdU'r>ux>u& yc\r)gL- ofo ppecjumucA 

/1L * irw-S rv *-J J* m if\ fV>XA f O <f __ #vl n a / Pl^chrD^&f) 


fcfo^ 


TVul. tfanAfb'ons skouyn ke mjl ^ ir> cUcpcG- fKfc^g- 

+Kc. spectyaj akxsoxkXtov) XInc,s ju>n +Kjl_ Con4imm«^ 

sp € cJ-ttuyy) . 

r> =oo 
n 5 . «r 
r»-H 


Cev) 



n * 3 
rt = 2 . 


n = jl 


0 

o 


f\ 


o 

o 


(50 Xole^rL^nJ^j kke- -specuhraj se^ueA o-f +k*_. 

emissio-ri spexLrfrurn , ih> &okick eack -Jh-ree^ 

JLiyula Coirreiporicis. 

Cfc>) 60kick fkej;e_ Xt-ncS C^Tnrc^poTTcl -Xo 4kt. 

ctixsoTrp-X(o-jn o-fc YaoUasttor) o/ jru?ximu>n t^velcn^bh P 

Soj -, 

3 X-s-t .specrhru<no "V^pr-e^ eircf Ujman .se^i-c^ 

be-cotu^e^ i*n "hWA-A Spe* c^runn, -e-Jc c:hro *7 Jumops. 
<^romr) in - X sfc> m =■ 2. , 

Jl-nol S pe clru no orepv^emt BaJmctY Sesu-d 
bGcauvvc in 'HJj £pechrum f -eJ-eo^hron jumps 
jtDrr) r\ - 2. 0~o n - 3 , 

IIL-rol Spec^hrtfjryj y-epAx>4 «AO0.S fkkcke-n Se^U^ 
eJ<cjy DO jumps, -jpnr*n Y ~ Z Jr o n- 4- ;r) 

•f-klA Spectrum* 

0=0 S>pecskrcJ JUitlZ IK ( PascW) Ccrmpcrds 

to -fkc absorption TqcUloJU on cfo mcouvnum wc\ye(erig4b. 


O 

o 

0 

o 

o 

0 

0 

0 

0 

0 

o 
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CP*) Xu/£is ©j- Qn rvrorn oj^jl skotori 

VO f 1 ^' UiKicK of *Haa 4 to Ye&vdbt' T*n 'HvjC 

e^n'i^iicrn of cx pKo-hno oj- tAiQveJbincjjln 2.75 nrr) 9 

(_b) fcokidh iY^nsI 4ior) Cenreiponc) s jfc emission of 
Yadb'afoom of rnqwrnurn (AJQYd&ngJi^ ? 

A n 


0 eA/ 
“X-eA/ 

- 4'S - ^ 


-10 -ev 


• gok (aU3k£^i A = O-lSYirn 
£ = Kv* - he. - 


nrn ~ < X7^“XLO ^ nrj 

- Xio aq x 2> A/0 8 

X7SX| 0 ' 9 


E - 


-4-S’ ex/ 


-"' TVarAi-Hon & ujiII r€AuJU" in H-he ^xrnssion of 

pkxrhrn of ^ - 7.72ST nnO , 

(Jb) JMaxi rnury) WOiveUr^h kcxA m\r)\ mym eim^- 
TretnAi+ioY^ A pyovic&A £ne>^y oj 1 2~ -ev 7 co ch 
Ja rni^Touinr). 

£>e Svo 3 -l«Vs Explpna 4 ior\ fcokr's 
Second pcxstulccte of QuQn*tieat ion 

TKc_ ScConcf po&fvJtzdj. of S^hr rnocfd Sc^fS 
QYi^ulM- metric return of d*d~rov\ crb) fi ng. <vtA>nnd 
Gt/dextA xi cjUAYtLCz-edl 

l.c. rr\vr ~ JQh, £oktt 4 j 2 . ri - i.i f i.,‘. 

UTL 

Loom dx Sro^Uc exf^unecl -BvLd p u^-de. * 

^ ccoroUrg Jo de BtooMe. ? f-bc eJedtron in Us otrculaA_ 
ovbii ( cl A proposed by &ohYj muAt be see^ 4 parb'ek 
hoove.. 
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IaJ Kto o vsi Lokun a .strir^p od ~twt ends 

jlA plucji^Lcf t c\ l<*sz^e~ r/amhcA, c>j^ lAjqveliu^^dhs are excited. 
Bud otnXy *ifvo^e vj om LOblcb Kave nooteA od tub© 
ends ^rvm -Max. /AdarjcUn^ (aJOV'Cs ^nd SuAjnve. . 

It rmqruS •HoaJ- iiq c\ sddndd-n^ (Ajc^rei 

Jorm iA)hjtn akA-fanaz dpQvcllud k>g a A/qve olc>K)r\ 

dht l />fdm‘r ornd hcicK Ja irdejje.*' nouMi pie- ofo ^ 

iMG\v$Xjbyrttr »s . 

VdaV'CA uA'fh odkiA ^oreMn^dhs ini-eir^tre M)ih <H^jut\- 
3eJ\r-e2 LAj>ov\ r-e^le.c-f -1 o-n and 'Huu'f arr>*pJhdudjLS varu.sk 
cj uucdJuj • 


Fott tfn eJechrvn reA/olvmg In cJrreuJaA. ovWjt oj- 

YetcUuA Y , 

poY *hkx_ pi/vmiss )tie orbit 2 7tr r nX 

According rl 0 ^e. BrtgXt'e. A '- Jl_, 

6oKjtA5- V Ia spe&d £>j cdichw revo/\nng !v? ovbjt 

=> 


■2.K.T - 


- n K 


mV 


w vr 


- n h 
xn 



O 

O 

o 

3 

O 

o 

o 

o 

o 



3 

3 

13 

,3 

3 

3 


3 


3 
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H'£'mcjL_ Tnooromfurn eiccbr-o'tn revolving in 

Ti^ orbVt muit b-e. Qn rrvtegYriJ roujUipl^ oj^ ^/ 2 _tx , 
lOKxCh 'fbjL. CjUAwfum Cjtrr&Ofa 'on pvTDpo.s-eoJ by Seta 
i 'o 5 € Cenc! poA-fuJcubc * 


Limitation of Bohr's TKeor^ - 

(b) TKaA bKxo'if^ -b*> cxppxbCjxtJe_ jfe> cmio Simplest oJPoty) 
Xilo_ l^yoliroje.n 1 coi'Hn z. = l. TKjc •Haxoym JcmIs In Ccue 
o-f ocfonns oj 3 o-Hua. ebrni^ni-S 'for ookich ^ >1, 

C^"0 TKx_ cr^o-c^ not ^.KpIcMn kotuy orbj'i.s dccbrons 

ovAjl cxa circular c/oklle. eJUjp4iccd orb;Ls o ajl 

oJao possible •> 

(3.) Bohi^S 4i\x_ovnj cio-tb oo-t -SC<x^ OruxHdr^ aJboodh +hjC- 

r<JoJU'vz l in^eruikitieA of spectra-} J&n^, 

(4.) Bobr^ ’HvJLovy no"t into 0\ccour\t the. wove. 

propQ>Jtit^ of ^teahroY\A,, 
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1 Morfc Questions- 

Q.l. U>^te e.*pr^Aslon fW &ko0 s raoltuA in 

k^jol^roge^ oubnn • Cl>eJkA 2-oLO , Oj.) 

2 l. .Stocte. Gskors cf u^yvLtjsoilon On cU-Hon j^r- 

cptjL-fviTn^Q ^S'Vcotjo n ort/iis. 

u a ^ £f*&se iooa, 2 joio, 03) 

<^'S. Xn 'the Ruthenford ^codbte^Jiyg expe^rnm^ ~Hvc 
eaUs+anGi- ojf Closest approach for Gin a-particle 
is Go. Xjy c<- pqA&'de. Xa repined b«j a pro-hon, 
KobO ooucb t<Jr\eJj1C. CrJLhj^^ In Cerrr)px^A£>or\ Jl) c\- 

pcpt-Hcle to\l\ Jut y^sjuire 3ro h<=ive. *B\e_. aqwu. 
olL*rhanc*_ 6^ cJos-eAt ceppvoAcJo o} 0 9 

Hmi •*• proton ( H0, c{-p<\htide. Ch£ + ) C ctisG a.oo3,^ooo) 

(^•M. In K^pIrrgRn °otann ^ 4K*-electsn is replaced 

ck_ peo01cJe_ iokicK Jj> ^-0<b XinrutA kejAui^A. but 

\cM> +Kjs_ AoimfiL j Vvotvo iaK)uJLc| yotdLu^' 

change ? - tc&££ ooo^ t>8) 

(Sk. £• The, <>f Xhe eJejctiron 'no TW, ^roMoot 

-S’totJx. oj 1 K^olrog^n ocfoTO^ 0 a -*is< g ev. 

(ci ) LoKat ctoM 4he, r^L^dUve, Ai^ni^ ? 

(b ) Hooo much ejniA^^ JLk T^jUureJl fo jixl<JL Qr\ 

elec,tv^n m -HuA ojvrr) -^p-Enrn the- gyuMnof S-tatt, 

to the -kirM, excited -si^de ? N 

v £CG»Se 2.003) 


o 

o 

Td 

O 

0 

0 

O 

O 

o 

0 

o 

o 

0 

G 

0 

O 


<3 

0 

0 

0 

O 

) 

0 

0 

0 
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2L Mark, Questions - 

Ghl. The ^jrUM^cl ^S'hxfe, op- U-^olvo^en ^ofoni 

hA -!<*>.& eAA The- PWfon emitted du>On^ hhjz^ 
f -troin^i 4iom etec-Hrm prom to c. *2- to a - i sh>h_ 

i S inoctsiyxi - 0-n the pk/otD^«rv^! tiv£_- T^<*tdJU<=d Op 
UnK-nocon u^ovK punction ‘ 7T\ g> photoeiecfoo>aA okjl 
emitbeol prono rhcxte>ucd £• ur\ hh toc\>m oouth. 

KjkwetiC. pp 8 -ejy• C^ccAJLocte the. throA ho M 

ujc^v/et^nstK o-f the. uAecP 

U / CBiE 0-or>S } 

Av\StoeA_ - ^ 5 GM *_s TnrO. 

Spx, U-Svn^t- Bohd-S. poMuJl^GteA pa*r otorr^ 

.sho^o * tV\cxt the totrd ■e^aes^ap^ C & ) °p the 
■et-ecL-trcnn i to the. -^todU cnr\ct><^_ j^tcute Cjchth k>e_ 
e^pipesseol aA the surn oj Kji'mtt'c- (K) 

qrvd poteydiovf (_U) , ^ko-u2_ K ^ — 2.U > 

R-enoe_ o-Cedute. tkx_ -expr^s^ienn po-G the. t^t^-t 1 
esiiA^ iin the ene>*_g^. Xu/ie4 o^- 

c ^ tnoa ’ (cb£ 6 aars^ ta^) 

Q,B, C°0 U-dhnj Bhos'.s SeGcnnd pc^tuie\te <=>p- <^U^vn— 
trVZAjUWi op oxbltaJi c^Togutcv^. rro^TTaentum ~s hoK) 
tWxh tHe_ Otcu Yr^ p^AJun oe_ ojf the^ e4e.chr©-)r\ ir\ 
the rft orbited -Stodte i-n k/^diro^en octoim is 
rv dxmtA the b-zrog-Ue, ^^v-eJU^gth a^soaoi^ 
LOd+V\ dJ- . 

(b) The_ etectw^n \ya K ^Mvt^cn c\tom ^ mi-tiaXty 
in the tVuvd e.**£Ateoi -Stcofce. hp\t~ the_ 

tow mu mi number ®p -SpeehroJ idweA u>lv\ch Ccori 
he -ejinnitt^d ooheio it piriooLhy movs*. to the_ 

Sf-ruuhcl stoote P , _ „ \ 

0 ( j>e|hH a-o|*>., Rbs.e a»©6) 

/VaAiav^A.: ^ - -3 
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Q-M. fRg. 3*noMr>o\ s^xtt ojj kxjc\ro^&r) odvvr\ 

Xa — riVe ev. If- qto electaoan majors q 'trcmsi-iloin 
frojnn c^vi eYio-Vg'^ J^Xxioi — o-B2^ ev -To — l’S'l &a/ 5 
CoJcbdodbe Tkx U4<^vekj^^tW of +K*- -Spectra} 

-eJhnHbeol - To coUJech -se^JieA of k^drojen -Spectrum 
4TuA c^cvvetuAg-tK b-eXoncj- ? 

(^CG&E 2-c.o 1 | L2_ *) 

JV^ G-efjer- M aA^oUn expe>tWifiAct CoJcuJtaix 4 Ke_ 
J^ifev/icc. of oluseAt ^pp'roqcK To TWc nqcieuA 
of z rgo 5 ^Wun 00a o< ~ paAiif cte_ of 5 Mor 
pnddjervh -zf before J-t Coyvu^ rest Grid revest 
H s ct i*rec. 4 i or\ * 

Ho00 umU TKe_ e\\j>r\c\inCJL of detest ^proorclo Le 
affetd-ecj txkxn The kUne+jc. eiu^ ef The o{ - 
p 3 Af\cJe. Ti> doxblerf P * . _ «v 

r (^c &iE 2-Ot>3. , 03 J 

AnZviAje^ - To - a. 8 & *.lcT l9 ro 

C>_. £,, « 3 Tcdbt The bc^c. AZ^uvrop^-O-in s © ^ Thx 

RuTVuA_ford modUf of the oGonp. £xp)cu->a ir\ brief - 
toWpj 4 Tuz mooted coin not accounh joir the stab/fihf 
of am rdr&m ? (_l>eiki ^00 2. f lo} 

£A;7-, O-Svhq The feoVvrh po/S+t-cb\de?» ( c[/Aa ve_ 4 Tve_ 
exprcAit 0TO f o r The — 

(e»i) -Spxxo} of the eie chro^o in hbv<_ n+h orbit, 
(jb 3 rachuA pf The n t ' ri ovbif of TW_ deohnyr) 

'■° **»*>»*• CP.BS6 0007, t«0 

©> r g „ pRe. of the ei-ecfrern 1 n The ^pro-onol 

S,Toctx ©jj U^uojyoqx^ JLk — i^'G eA/. C^deuiodte the. 

ernx^ of the phctmo T-Kocp Oj-oulo| t>e ^m'lfjr-eoj 
jf The eiechon Ui-Otx 4 o maiCt ^ -tr'^v^)-Kor\ 
GoTire^poY^cl'mg- -To The ejmissiov^ of TKx fivA-t 
JTvlc of The_ Cpj 5 Lynqci'o s-e/Ue^ 

(fcO &cd rv x/i_. of "Hajl. K^cJ>ro^c*n -ppe.cJhru'oo 

Arvioo€V- C_c{ ) io-2 ov Cb) 1.9 tv C ^®®9) 


:) 

o 

D 

■) 

o 

o 

o 

3 

o 


3 

) 

. j 
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S^3. p-TroUnd s'tccbc -erxcK^i Gp k^ol-roaer^ ocfem 

JL& <U/ . ^ ^ 

(ci) Lokoct ~Aa +he- )<•£► °J- <4v) eJ -e c'^artm no *Hvx 2.^ 
■e* c\ +ed| stc<jfe_ ? 

(b) IT-jj *tW_ eJ-^c^Troyi M-snops 4o -Boe g-round s4e<£e 
'prorn Bhe (Ard ^*cVt-e.c( .s^-ode, CpJ culojbe 4- Wju 
(A2qvelc4T\^H^ oj- 4Vve_ S-pectraJI Jarut em’i 4fec{. 
AttuS!a>€A_ (pi) l*^ev (jo) A ~ ]q3>oA° (cbse 3-oo3, Oft) 

(So 1° * TKjc ^YUh-^^ JumiA-!* of- qr) c\4t)yo AAe- 
s Uou>-n i vo k>-eJlot/0 • 

-6-£- O €A/ 

-Jl -£-: --riev 

- ± -*-- — A'S"-eY 

_ ± _ — 10 €-V 

If" 1 ) Ia3 VucK oj 4~kjurn LcnU n^AuJbt m 4-he. trains ill on 
a pVvoton oj- U3QveW>g4h * 2 ris nnq ? 

C-k ) cokicX trqn&i^iori Con^pord-s to emission of 
raoUochon cvf- w^velenj+iq ? 

ArvSi/oeA; ) 4 :yc\yvl\ 44 d n 2-ool j 03 ^) 

CVO -troiYv?,\4ion A . 

^'It (cf ") U.s!n<j poAtuJbxteA 0-J BKor f s 4HvooVAp 0^ 
k^d'jJD^en cx4om, "tKo^f- _ 

(j ) 7 Kc_ T<*cXiuA> oj- orbits increase ctA, n' x - 
(Ji ) TW. total eneoj- tkje. electron tViCreoiM*> 
CIA A/rV 2 ' u)kfAj^ n Ja •Wjl pA-in<Jpa! cjU.4nByn 
nuimb-eA. oj- the* ocfovri . 

(Jo ) C^CuJbcfcL 'tkc tA)cweUn^fh cj- H<* Xiru. in 
(Maimer SCA4GA ©f kyoInD^do cettrn, j4v*ev\ that 
ftyotbcrg C^Tn^tcnoi“ = l'C>97 X 10 7 r>f J . 


Ayv^>lm6V 


(b) A - 6 -ST 6 3 A® 


(CB&E 3 -eoa, 06) 
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Unit - 13. Nuclei 
Class - 12 th 



BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 


UbardGuru 


247 


13 . ZNDBK 


S.KI. 

TOPICS 

p^e K^o- 

1. 

A'torntC Masses 

01 

2. 

A4tym»e. Mumbev Cz.) and Hass Mw*nfc>e.r(A) 

02_ 

2>. 

KiGc.le.aA. Si'z.e_ <£ NudeaA. 2De^u>H^ 

03 

M. 

Xso+opes ; Xsol^ars and 7Ls.e>4t>nes 

o M 


KJudeaA. t2>indL<n^ 

0S~ 


N ucleaK FbxceA 

os 


MaiuAjL of Nucle^A. jbraA (Mesen TKcor^') 

10 

Q 

NJacd-RAA. SfcdojJd-Hj 

11 

H 

R.AdLoqo.'Ht/i'Pj 

11 

SO' 

HadwAJL of c< , o»nd ft Yo^i 

1^ 

11 . 

ParopeAJdeA ojj J3> <^n<d Tf - 70^ 

13 


Lauas of- RacUcacJdve. 

is 

13,. 

Jife. Ojf RaotibacXive_ dmmt 

) 7 

m. 

A v-tAPL^e^j Me^v\ J-iJ-c of- RoiJU^ac^ivc eWuKp 

J8 

/s- 

a<, /2> aYo) y" cCecou^ 

xo 

l£. 

Nuclear R-eaofiov> 


17, 

M ucJe ojx Pisst OTA 

xir 

ia. 

NJ u cd c. a>u. cPvcxA RjeacA* err i 

2-^r 

!3. 

MucJ-e^OAu Rj2JAC^ft)Y 

2.4 

2-0. 

2.1 . 

NJ ucJeaA. F-K^iov^ 

J>i^cAx_YCje_ b<duje<m HucJeotA. Pd'sslon 

Z9 

orr\<^ !Nuo}tPLA_ f r LU>ior) 

3 O 

2.-I, 

XWipoY" -barGb (SuXL+lOKtA 
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a 

5 

o 

o 

o 

o 

o 

0 

o 

o 

o 

o 

o 


Q 


o 

o 

o 

v) 

O 

Q 

0 

O 

O 

o 

0 

0 

0 

0 

0 


Atomic Masses - 

TFve. unit 'no rtbJch atomic on d nucUaA. rnaA^>eA oaa 
yrxicoA ua<?_oI JLa c odtuol cuttomic. moAA urirl £a./y vu.') 

One. ' Q,,rr\.u- -U cUfinszcl qa of +Ujl mass of on aJtorn 

of e C^. T-t -ij> o(x4oot-eo| b^j L(. 

As Avo^cvcfro's numbeA. ~ £• 02 .3> xlo^ 3 

17 

Moaa o0 one. ajh)mn cfc C = -^- q. 

' ^ 6.02-3 X io a3 Q 

Bg: ctz-finti) OYi 1 Q.nq.ci. =. ^0- x MQss o^r om cchm of cf* 

1 QmU 


K ^ 

/2- <g.02LS.X fa 




- 2-M 

= J. 46X10 g 


I Of. TV). XX = 

l'G6 X/cT 27 f<g. 




... ct-m u. , 



moss 

of art ejeofyro n 

Me. 

- O-QOOSA U- 

ryjOAA 

ofo a PnoXorj 

mp 

- 1* 007 3 C(. 

mc{M> 

a r?eutron 

mrs 

— J* oo 26 4 . 


Electron Volt t ev) - 

Xf 0i five. *>malX un/'t ojj ejrue^y. Or^c eJ-ecJrD'n volt 

fKt an eJee0ror>j wkijo acceJenvfeol -famgh 

O po-t&rdU'a.l cOfftAjzyicz of cme. Voit • 

E-rvOtJjjf^ =- Is-JsvK eoLonc - Ch&hJjpL x PoiieritiaJ 


J fi-V C H62.X/0 '% 1 
1 cv ~ j > £ 0 2_ x 2 0 


oy 


r/9 


A cconoting 0 o +Kjz_ Ein-sfeJn Novs-emA^f^ ecj. uj i^aXen 02. - 

E - noc 2 - 

icddr)^ m - 1 Q-m.u ~ X^exfo^Kj On0 C = 3*/o S m/^ 
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E: - (J-CCXI0" x7 }(3AJ0 & ) z i-49xio' JO J 

& ' !• 43X10 1 - 93| -is X(o £ eV 

1- GA/o' i9 

1 = 93 l-is“ Mev 


r discovery oj Neuiron - 

A yieMjnun tA a ne-utroj po^McJe. Caoi^mq >?o 
f ChahJ^L Qrfiol having rrvw> e^jusd ro\A^Uj to -be m<sfks of 
a proton . ^ 

7Jvc_ tjaS oLLkCoVeJxjicl bi/ cKacftoik' 

CK^dtoi K ob-sotVecf th^ct toKjuo ^cryJliurY) uoc\a bo-mbeAid toifb 
ai^ba particles , SomruL nmiraf <ve*jL e*niffcd ? tokese 

nw*5> JLA rx)U^KUj pj^lcoJ Jo tWc_ nm a proton. A Pr^A 

neutron M-n.s'PUole ^oool haA Xi^e. ;& mA J000.S. 

Neajhrciyi II stable i yvGoU the. nucleus. 

Atomic Number Cz.) - 

T-t h> bkA number protons p^uS^nJ- inslbbe tKe_ 

nuclei oj Qn extern ©^ tA*. oJjLrruunt. It bi te^r-esenied by 
X * ~ 

Z - dumber pjj fWfons - Number ofr £jic{mn*> 

Mass /Nurnber C/O - 

-3-4t thx stotxxi numhex oJy pyo-tvris cund nQutYoos 
Present Inside the, cdomic. nucleus ofo fbx -aXe^vT^njf, it: 
Xv VApY^ent-e-cl lo^ A . 

A\ = dumb**- o f nucleons ( neu^n ^ pvtj-ttnn) 

A - I - number oj Y}£ufyoriS 

A nucli leU. Ja repAti-eraed cti ^ x A ? toktAe. x Jj, fkt cUmlcaJ 
Symbol c$ tKc 

S^rnpies - C c l7 ~ ?73 /}i/ 97 , £tc, 
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Nuclear Sire. - 

pe/dnnn erd~aj rrwxhuMjLJfu^r^ sivowi. ihed iWjL volume of 
c\ nucleus Jk proporiiomaj. jj> ids, maA 6 number A . 

Jfr R ^ r Huz_ TaoUuA of -fKit r)ucl-&aA ? H^jun Its volume, & ft 


ft 7 T R 3 c* A 


R cK A 


R * Ro A 


(/OKiAjl Ro jlA a Cemktord tOVuoA^ Va. luui dk 1 . 2 . ^jo^^nr). 


+ A\ Jll dX 
nuclei of dXf 


surd cliffzbiwids, tkjLra.fi re. cuhnod 
nJt eJbLmtrds Actve cUffe\&rd S\zjl£>. 


Nuclear J^tnsii y - 

JveruM-tj of a Y)Uc.feuk dk ^Kil roddo of maAk ofo nucleuk 
Jds volume.. 

2j m Jj> ctve/LAgjz moM> of a nuciuon omd R ik tksL nuclear 
rc\oUuA> , flrjun maAA of nudeuk = m A 

C/d IaJLKJL A JLb drJL. rr\o<M> Y)UrT)b £T Of +j\®. dUUMLvdc • 

\lo\urrVL o f fducleUA =. tt ti R 2 * ■= dt JX (r* /\) 


XD-cydity o^ NucfeuA 


m A 

. - 2-7 


-3 no 
4 - 7 U ^ c 3 


07- f> - 3X 1‘66X1D ^ j7 . 

--—_ = i^ 2 . 9 XJ 6 J 

4-X3-1H X (l-^xiO- 15 ) 3 a/ 

* HenCL cUn 6 i&j oj- nuclei dk kurrJL for odd ifa l eimmAs 5 
ioki.ch oi Wuj XskAJQL Ok CorrjpOAXjX M) ottnkibj of 
rnoctfer. 
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X so topes- 

p - 

X So-fco pei> o f c\r) eJburwrdt 4*\ajr oJzd cokXcb 

h&V(L 'XUjl. SctyruL cctom\c rimvnboK. oU^WJWrd - ojomn )c 


Example-- ;H fH a ? fH 3 4AJL L £otopeA ©£ 


C 11 c C l3 ~ C 13 ^ tf C ,V *W^e- isc>i:op&£ of Q*5Ub©n. 

/}-£ £_so topes £7^7 eJjtfrujnJt Astv-e ^rrve_ aJvmic mumbcr^ 

( b*nCJL K^v/C )’cl&ntlC-«J CkamiCjeJ pvop-extitx ? cOjjL 

to eAjltxf o^fasnuz. "ty^ur o>~) propextteA 

6 lA.fi. c^J^j^junJhr 

7Tvz_ ccfovr) I c oj^ opn eLemmt tA -Hvc. wcJ^i-iteo/ 

aveStS^i- oj 1 fKe. met .sW^ p/ cj^ .tt: UotopeA . p^y- extfrrjp/e, neon 
KcxA spuro tJcrfcopeA pf inaMeA 2.0 an 4 O-'X. cokJch occuh. i n 
Vocfcto *3 ! 1. 


*'• ohmic weight ojj neon 


- 2-°*9 ± 22 x 1 

134 I ) 


- 2 . 0 - 2 - 


^c/t rrtocs rurmhejt^ X& ojeoag^ refiSdUgyvtecl an }n4- e Xj <i r <X4 
Ji" re^re^erj-s -fW_ numbiA. o ^ ymcJ-eJ)n& i r> xU*l_ nuciejux, 

TSot>4YS - 

XjjobaAX OAX ttux cdomA oj- oUff<Lh£*fr elSttn£*t*S> ccklcb 
hc{va fWc />CiTYVL c&tbmoic weight hut c&jfeAJudr ojvm'ic yiumbejr. 

EAftmp/e : Orjo/ (0 Ne 7 ~ &A*. i£>obckJkJ>^ Zo Co,° arxo! {g A* ° 

LSoloOiA^, cJ{~C., 

Tkc. ct\X4V7iCoJ pJropeMl’eA t>jj iSobuhJC GASL Ah^eMurd' ciujc 
A~° JtjfchjLnt ojohnlc number but ti^uY f>Ug<s{ctxl propertied 
mcvjj. be tcUntlcaJ <tcu- to cohrrf/c weight. 
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X-soiones - 

X SO'tvnJlA QSxc r f1\s- aforv\A eljLmenXs* 

cokich Cts-rJrcuY) &Wjl /iqme. number o^f n^ufroh-S, kjuntA- 
}n -H^Jihr CjxAA. ? ( /'i _z O —N lA , 


E 


XQYnptes ^ pCI 37 oAjl isoi-one* > s iWi I c\hl<j ,H 5 cwc) 

zHe 1 oJijl LSetbriLA , 


37 


Nuclear Binding Energy - 

Bmoltn# enVt^j. q/ q ^ucfctU 1 a tksz. enzhj^ cSrhk 
ookicb Kiucle_ons o>xjl. bound »Vi iK*. nucleus. Tt JLa rnjuuured 
by -thjL. lOd'fK fesjulned io J^^c^oAode. tUz, nucleins oi infinite, 
ctu 'icmcji oj>cukf firem fXe. nucJeuA ? so thect rmcu^. net 

irdr/iAct each ofke^., 

Mqss DefecJh^ 

77X. oUjfc*tjLtfcjL_ bctuh&in flruL. inm i-k*- ©j 1 

tvLM-hv-nS Onnd perotvns ^ormiY)^ a nucfetU ernd ma a* oj the. 
nucleus jl 2 > coiled ma^s. direct- 

TkXh moJyA cUj^cct in 'Uv^ fivrrn hi noting. 

ZJVLhjj^j. O cokick Xa responsible^ j3>r binding Hnc. nude,on {v^efar 
In the nucleus. 

hjucfeJxXt. BinoUn^ &ru>i<^ = defect t Vejoljy oj£ l*ykf 3 


0 

O 

a 

:) 

o 

o 

3 

o 

o 



£>.£. (in. Mev} - j^MoAA deject in a.rn-u.^J x Szl 
/\VC\.cxSje. Binding per nucleon oj 1 <3 Nu<Ue,tts - 

Tt Is ti\jL_ QNthsc^c -cwA^y tee, have. tx> spend dto 
T€jnnovc a nucleon firorn tbjL nucleus to hryfiniie distance. • 

Xt di ^ivtn by j-WsL fotaj binding eneA^y cleXcUd bn fk*, 
ma^ number oj t\^, nucUuS. 


m 


0 

) 


3 

) 

D 

3 

3 

3 

3 

3 

3 

3 
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Ttfa- 


i^ofa^ccn L>nOoUn<? peA r^ucteori c*r)o| 

numhcsx. tA) ^ho^os i-Kjl. j-oHo^m^ facts'. 


(ji) (XAjl. /S.I'UViiplu oLt-jyyviM pejz-fcs CtYrdAponcV ‘ng. ; 

2. He 1 , gC J ^ ? 8 0 JC ojKJch represents 'ttiaX t-Wsd nudit 


(?) Ave^j ^jl bmoLcnjj evwt^ of ^UgKt nueUt X<X*z_ jH 1 , 1 H 2 , 
ji& ^>rrtaJJi. 

to 

ioucIlc 

ajxjL irclcduvdJj rr?ore AiaJolc them ffac ofkz\. y\ucJUc in 

thjuY ruu^tr i bo ua^oooL 

(]))) Thjt B. E- Cuhjjc hai q mqKJnoum VclUul im thjL. r^n^L 

A - 'bo fa A - JLfo C^rre&por)cU-Y\£ sto qv€AJ>^c. -b'rncUn^. 

emsgAj pe>j_ nucixxvn - 8 * 5 * M-&A/ ■ TK^ j^dafa \JoXua. ®f 
<fkje_ maximumo -U g.g M ev fa far at Fe_ sc . HwncAL. Jvtm xA 
*H\je. vrvj/>t AicdblcL eijejvLorcp' o-o "Hux eeuvXK; 

(V) As tfaiL mccss nurnb^A. increaAeA XKj^ b, e* /rmchjor\ 

cU Ort&MA omol <fabcLu&JJsj faJMr^. fa> efaoudt 7><>MeV 
p£*- nucje&n fov Hen tic Zie^vy nuclei AjfaMveUj 

JjM> Atahte, 
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^rnpoJchcrncji e>f £>5 Tndmg eruA_g-<j CtxAx/e — 

O 3 l^)lrjun <ajQ rncvo, from 'f-hjz, Km>v^ nuciej region ho 
m/ctdU regJon qJ 'thjz. ^rcLph ? ^Ka/ul £01) b&. 

J'n , fKt ovOtoXL h»mcL rng- evtbig--^ <=vn<d bance. reXeaAe oj 2 - 
en£A -0^ * TKjLb t-ooUco^c^ •fKocf - eviVij^. can be. reXaaAJtol 
wkiun a kjl&V^j nudjLUA £/lfe?XO<0 by~-ej3dcs /-n^h) -W) 

^cjiAcU Tbii p*t>ce^ oa Cabled r)Ucle_aA. ^fission. 

(i* 1 ) bJkan 1 a/€_ move, from i^^-bbev. tlucUJi Jro kg/nvi-c/i, nuda 
C\J£ final fbai j-hsJuL Xa °cO iricrexacnt in &W/L. overall 
bindira omd Kan 02 . reiea^e of eniAgg. TKu ind<- 

ccx^cA tKoJ" ejneY^"^ Cpm bg_ Y-^AeA/^ecf 6 oKjuo 'fwu ot moro^ 
JLS^UttA, yiuck) /uA-t ^nnlx} *to farm a haav^ 

nucJeuA . TTgIa process 0A CpJjSjlpI nuclax*i_ J00jorG 


O 

C) 

o 

o 

o 

0 

o 

0 

0 

O 

o 


Packing Fraction ~ 

Packing frqoHcrn of n nudtuA -Ia JUffrud oA hhe 

JLKCess. per" nucJbuon . 


YYlCfSS 


Packing fr^cMon - M<U6 £yaM M-A 

Mcua AJurnbey A 


CO 


k*A^_ AchuaJ tvajAf oj nuclei 

A - A horn] c moM> r?umkr 

fbv vcxJuxa of A ^2o s pacjcm^ fifa oJn &r\ Xa pas/bi^* 

* As A McrecLAeA ? pscloin^ fraction becomes* njggecHve, 

hccomeA pcAi-t ive. ajpu-n oJ- v/oUlua A cf c<b 0 ui jso. 


O 

0 

0 

) 

0 

0 

0 

0 

) 

3 

0 

0 

0 
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c 

r 

c 

c 

c 

( 

f 

( 



J CoJculpcfe -fka_ Q'wow^ol of em^ r^ixaA cc\ JUuuXr^c 

>1 it i - _ _ ^ n/)i. 'J 


^ <X-cUca^ of- 


92- 1 


.u 


2.3 8 


So 1 


■+ xHe 


Mo = 23 «.cxso 7 ^ u 5 rr\-^ - 231 ^ OU U< 
°^>d rVl He r 4 . 6 OZ 60 U. 


-So|. 


M«A$ cG-||ecl" = j2-3S • Os-o73 — 3L*.OM343. + 4 . 002 . 40 ) J 

- 0.00 14s - 6 TJL- 

H-exiCJL- E.-rxXK^M RcijLO^fc’ol = O- 00 Ui'C, X 331 H€V 

r- 4.2-s: M ev. 


Nuclcor Forces- 

NucItJ* A_ forces a^c. 'Hvl S'hrtmg forces OkhracMor\ 
tokich kojd nucJU-arvS ( nudr^nA ck>W prrohnnsf) in 

the *£injj J^ucfewX, 0 / Qn ajvxr)^ Jrvspiie ojj A.hneljechtisMic 
force oj,f re jbutaifir) lo^iujean paD-tonA. 

ITtnpoA^cvnjh cfv^tAcfc^is+i^.A ojj MucJfAA, JWctA - 

O) Nuclei forces clc{ heJw€cy-> a pauv 0 ^ n£jujt~rcrn.s ^ cl 
pear oft pmkvnS omol aUo WtAmi <* njeju^yoin n pj^/hm. 
pcMv Uxifh r tUue cSam-C A>krer\^for\ - TPvlA 't^«4 micjeaA. 

forxXS CXhJC 5rio(jLpenolji2<r4- o_f cKrtA^e.- 

(ii ) NucUcxA- 'foras cO’xJL -Hxc xHTm^^-fr forces *y> mcx_fu^jL • TRj^ 
forces Xs loo fltruLk cvncf JD 38 fXrr*c s>hror\ge\. HtCVn 
'Hit. dectrosbaJHc omej grav) £clH onaj forces Au-pec ft v» 

0*0 TKe- nuclear forces a/a. V-efof. &kovh range finrcis . TWjlq 
(XHSL Op&toch'/e- uJp$t> c\XA'ko i r)CC of o\ fo^ ^4tern\ • 

(j v) Nudes*/*- forms aha ntyn ozWrcJ j-brc£4. JkXa -aIodiajj. fHech 
otUfriku/ion of nucicon-s m a nuctou^ vXi not spkflu'ooji^ 
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03 nji~ vaMc^on o f nucJzoA. foraJ> ujifh \cjl 

mtcl<eor\s Ia shocjrx in. J3 ^uA-£. [ 

(Q ) Kinder foYCU codL yb^U^y^ y 
tolMLn <dJ-A’tc\r)CJL dejvo^m nucleons 
uA yoctf-e. 'thorn lo -fernni. 

(h) LOksun nuc/^M Mjl. brougdX 
Closed ? nUcUaJi. foYCJL of cdfrucHoy) 
c^XAjelop-s ^ cokich ivicr^ftA€ rapiollj 
6oi'Ho cLe.cr*z<*A\ing JH&tQnce .. A-t 
ctU'/^nCL. o-8 ferrn] foruA become*. 
crffrctcHv?. 

CO token <MjfoiriCJL bdiotjun nachonA becomes /ess &har) o-8 fmy 

+KtL. nudf&A- foraA hetomeA. Atnyrify Y<zpuji\vQ. 

(vi) 7Tvjz- va^Jo^/On poie.rdU<xJ( ^ruh^f oj- a peur of 
nuclexm-s cva q fuTichor) 6j H^eJur Aepa/ioJftOY] . XI About s 
'theti' nucleaA. ^orce XA oitrpcjfiv'fi yioJuAx jtrr Aepct\cdbi or] 

beftO-Gzr) 'fhe nucleJ freed C-Y 3h<m JL cyn4 r^puj^ive, cok^ 

Aepa^otfcrn U> Ovi +h*n 1 JW 




o 

• ; ) 

) 

Q 

(3 

3 

Q 


P £ • 3a poAibivs, '^t>v i r~epoJstvSL /forces, ooo) jla nefodt,lv€^ for 

a^f-Co, c4i "/£- forcjiA . 


o 

o 

3 

3 

3 

3 

) 

13 

3 
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f '■ 

n 

\ 

( 


Naittrt of f\/ucfear forces* 

^ Jupemese PU^sici-S-t Vtck^ui^ po^teite<nf rtucltar 
for'cxh b-oJtu^-ejun nucleons a^use &n account of Cs^MniLouA 
€ KC]r\QT\g£ of pewchde^ CoJXed Yiusons hjdu>e&n dKx nucleon*. 

LoJer cm pctAftcles ujxxul obfeeped expert rnmteli^- 

TWe-^j_ found do have. a maAA cxhotxt 210 JUmx$> -Hyjz. rmss 

of an elected. 

ThriLZ. ±ijp>^ ojj rntsoms. uxUul oldccfed - Meioni Carnpr)^ 
no oo^_c_ CccLted ViexAivaJ Pi naxion (^TC°). Mzsdy\*> Ovty^y i<p 

unii padfive CoJlUd pod.tVe P i w^on (jt+J , 

and mesons CQM^'n| unul ^^ocbVe cha^c uje.r'e. CoJJUd 1 

ve. pi mxAcn £tl~3. 

Meson fl^jLory of n ucleav' fo-rex*; 

^)l nuc/€_on.s CtmA^i^i: of tcGnteod Coreas ^uajlouyicJ e.d 
a puAsootcng cloud of JL meson • 

OO Thx oIat^£Ji_q)T)C£_ ^^tevKiLn a preiten Q-nol Q neufron fjt 
eA^nfiaiU^ in "Mae Cov-opoAt4ior> of -Hvidr v^-eApecftve me&on 
clouds. . . - • - • . 

6”) Tpjc forex. hetetexn neutron arid pro ten clcce do 

exchange. of choired meson b-cteoecj^ -PWro. 

”4* _ 


_ “+ 

P -t-n 


n 


JL 


= n. 

= p h 


TteouS pro ten and ftexchor) Condinaou^/^ exchnnje fteu’r 
by cubsorbing and XC mesons. 


n 


JL 


and 


O _ f 

-> n %- Ji 


* 

0 V 3 TT\^ fo-rexj betevKJzn a pour of matrons or a pedn of 
prDtervS a/tx +Kx TCAuJd of r lkx €Lxch<=\r>5pe_ cf neufrd Pi 
rvueJon Cjl° 3 beftM^xn fkoo^ 


P 

n. 


-> p' H- JT° 

I O 

-> n ~tJL 


or 

or 


P+ xl° 
n -f- jr° 


> n 
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Nuclear Stability - 

/v lucleAA dcpencjc, on fo}fou>m<j. factors r 

( 0 7 Tut. si^JbljUrbj oj- q rjctcleuA 7 a cTdeAmjrtecf by value 
oj- Jbhs k>iv)olon3 znMjffj per mud eon* Hij'beA. &Ujl fo.E./mid-ton 
more stable. Ja tbe nudeuA. 

GO Tke /A'h^xiiixU’Kj oj' a nucieuA 3 a aJio c(jL^eA.ro\ruLol bwp 

Of a rteujfrtJn to pro-ton radio . Mo^ 3i 4Ke number of 
protons I'n tKe mxcfeuA, ^reoXer 3 a fke eJ^ctricoJI vepuJ<>jve_ 
jxyruL .between thjm'i. TUjL/i^fare. more ruuxtrxyrxs <ZhJL rwtoUol 
-to provide ttasL strong adfractiv'e. jo ras necessary do Ksusp 
t\iL nucleus stable- 

O l O Tide stabi)i"hj oj- a nM cle-t*s 3a aJs o cUjfe^EjYj'ivt^cl by 
TKr. CorvA*dAAi2cttVri ? dhocf Of GoritcanA Cm even or odd 
numober 0;f pre-fartA cvv-ol riex/tiroriA. A cbeb3t)eo| /5>4ux>Uj 

A do oo A fiiocf stable nucleJ ofb&n Ocmdatrui even num be4- 
oj proforrA oy neutranA or both k 

Radioactivity - 

Xt 3h +Ke by eodicb a Heavy eiemoni' 

ctUvYii-egrodjt^ 3hsd^ iXi+Ko3t bd ng_ jWced by qny external 
To do -so, 773 -eXeroerrf eAkib'dirty +K3 propevXy 
3>> CoJixd ro.cLioac.4ire element • 

E^<^nop)eA - fto.cLi.usr) 9 TPvovj um ? Acfirnurvi Pd/omium -etc . 

~¥ ftccfw^aj eturunds uyitb cebotnnic. Gurnh-eA. ^r-ocdcA. tHar 82J 
oa^_ aJX Tc{cUoacdwe . 7 be. ttutr nucUe. cuvl unstable. 

SypViua^rto\ ctobo[ .skowj that tHe. racLtaJiVnA. emilHcf by 
rQctidacfive. CarusUf ofr three Kinds, toUcK <Vte CcdM 

^,/2> omd f Yafa, /4/I the. Three 3/peA rqdiait’cmA nod 
neeesSOAu be -enni-ffcd ene. racti oacbVe. eletmnd 


o 

o 

o 

0 

0 

7) 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

3 

.3 

3 

3 

3 

) 

3 

f) 

3 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


259 


o 

C- 

r 


NioitMre of o( 9 /b <wd t ra^ - 

TT^o_ scnnopix. ojj e, yotolioaciive e)zyrurdr JU ptac6sf 
i-n q SsnaXi Cavijjj oMMed m q J-taol bJocK, TKjl. L-e^of block; 
absorbs c*_U "bvc <*,£> aaid r rcu^s ^ excepi -hhozz. fhz'ou&J^ 

'fkjt oper>m<p 

7T\c_ rcAcLlcdjori/> Co-mm^, ouf ^ +kx Cavii^j ove. subjecfec/ 
sfo CUT) eUchric fizd 7 jp'rDV\cUd b^j- MaTO cWt^ed p\oja>, TK*_ 
a^£_ oicjj^ cfco) r fhrou^K SrnqX^. cvng-te^ -#v_ 

rv£^Q2b.\;e. pbch^ • Fkx_ pb-raxjS GJxJZ- 'ftlYTOtAJffa ~LaASje4T 

qm4e*> JrxAjahck 'the. pos'rlive. plojte. . 7}ul T -voj^lS rem^un^. 

UrjoU^ecieef * 


ELECTRIC FIELD MA r 5?it E r T ,C 

<4- FIELD 



X X 


RADIUM 


ITL^ 

SAMPLE 

^rrrr - 

Llr 

LEAD ——■~~ 
BLOCK 

—4ii 

■ 


ojzpoA I'ie cKd^m oj tffcucj' e&cW otkvi ? jet oo^la 
CfiTlducUzl thad 0{- rcu^A CcrrUt&f oj q sk-e-Qrr) oj posti i vely 
Cl'VOt_$jf£o) pcihji c]& ? ^ki^jZX3L^> (b-YCU^$ CornSlSi.'t oj YlZJpxjt* 
chvzjptd patJ-ldeA, SiirjcjL r-r^uuj ^ unoUjitct^oP A^naJcb 
Corui/S-t ojj uy) choA^eo) ftx>d~lcu£- 

-Scfryvt, r-e&tcU'S i«oe^€- ob^CUVueol fiOhjtr) mduodcK cnriS* 

SuJzj-c cft°d dr> 'Hoe, qcftcno oj q rrttx^ruzJpc. jtzJol, 
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ProptA^ii 


(-1 ) A cA- pcLhJicle. C&jrhjo> ofot^ble ■Hul po^-Hve, cnf 

pro-tor) one) maM oj- pc -pctvHcie JA rou^ird^j foun, dJt-roA 

jixoct of K ^jdrogjcn edom* Retoce. Pt-po>cHcle dJS a cloujbl^ 

LOm-S-ecf kiJUunQ OcfT>TT|- 

C.' 2 -') 7T\j e_ vdocify oj- c<-p<AAiid£. Yar)geA> 1-4 xjo 7 rvj/s. 

rft) 2-1 XjO 7 nny(s. 

(S ) Be_ca tu>4e of JL$k*_gc maAA one/ c.Wah^c. -fiuz. peyudrcctinj^ 
poooe. A, <4T-paA_4icie^ JLi \/€Aj^ AnoaJJ ? dd - be)in^ i-/|oo 

JurALb , H\pd due do JB - rcu^s omd ^/\ooox> Jd rrxUs ++vpd dux. 
do /- * PC - paA^id’eA Cc?n e<xf»»JUj b-e. sapped fc>^. c*n 

oJL^roirnirno j^i| onkj Q'Oi mm +idd\. 

(M ) &ecciuA4L oj (jxs^l, maAs and vetoed , o<~ patdUdAA 

have. Jjufje t Gwis/rt^. pocoe \. bTaeh (X~p^/rMcJe produo* fkotuqncfe 

of t or\.s bein^ o6sc>yWo| • 

C^) fahdides producjL fluore.r)CJb in CeAdeu to Stdssf^CjLA, 
JdkjL bafuuYY)- plcodlnoc^tvdoU. qnoj zone- jSuJpldoU. 

(b ) p(- paAdi'cJeA Qffecd p>l*Mfojp*Lf>hjc. plcJte sJJfidlg, 

(t) p( poiJtdicfeA COjUA^ bu%y\£> enr) hury\cnr[ fc>o<dj. 

(2.) oC-paAhcles or> k>eJn^ stopped n produce hjztdtir)^ e-ffecd. 

( 0 ) <?( - paAcheieA oajl oU^leeded btj -ej-ecdvic «£ jdejefs 

Propevlres of P-rays- 

(l) /) /A^paAdicle, C^MueA KX/o W9 C cf ymgadiVe Cba^e. QrxJ 
/jqcXVS o£- J2>^poj-djde. Sa 9’Ixjo^' 1 ^t/Oldch JLa> dbx. Sc?mx. 
aA fhoct of ehchrory . 

C 2 -) TEjsl yedocl*ta ojp p,-pevdide.5 range* frvm 33 % do 99% of 
db-*- ^eioci^ Oft- JdghJt , 

( 3 ) Tdx- /3- j?c\/zdicfts affect <\ p/tod^rupJvc. p/ade . 
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( 


) S^comUu. cj &maJU maM +k&. peyist■jrodu^q, pouter c>j~ 
r" [3> - poO'obcJeA aJ> v/^A^ r p7G*_^ Conn e_CL^i»))uj poAS ■fioTOu^H 

a mi III mef-eiT oj^ oSurri'i-n'iUrn Sbjud- 

C-5 ) TTuz. ^poj-chcle^, corilse. r H\c 'Horot^ph ook\ cp kk/-^ 
pCbV> ^ -j-Ujur ToyilSing- pc>Oo€Au Ja> OvUy Vx°0 cti rv\£_S 

•/^Lpcf- M - paJvHcJzA, - 

CO Tk-c. ^ -poJ^fi’cle^ Coro oXio produce flourresceri ce /r? a. 

JJ<{o^ bajz.iu.rr) p I cdrino c^n Lde. cma| ziirwi sujphide 

(.7} [B>-pCijtj-icleA &AJL cLzjyiecbe. o( h<-p eJechic orr\d me^neAic -jiddg 

Properi^s oj r- r*ys~ 

(O T<^i* nuzrt aUpecde.cj b^ eJecfnc. onol mc^ru^'c. 

rf-ieJd/> , htmce. b-hsij ohjl Ur>chas^<Lc) pcuJnci&b CPO-furO*- 

CO 770 Y£J>t maJA ofc Y-rag pl^ojvr) Ju 

CO r- < hrav€y| um+A khx. spetol pj- . 

CM) If- toxps A^ve. v"£A^ LahspL p^Yuiycdjrn^- pctoeA ■ 7Tc«n 
pa/xs ^et/^eanaj GmKmjdore. oj Zron ar?e/ J-i&of* 

CO Y<MjA Kq ve. \J-oo^ Asrruzjj toYilsin^. pctsOtA, 

CO r- rc^A, Car) pmduci fluorescence. in o. L'kt 

Util! Irniie* t 

CO Y-rcuM, a-£^cf- a pkokv^r*\pAic plcdtc rrare. dPan c>nc^ 
(b -p<vJnc}eA. 

C^ ) V- ya^i. Gar"> Knock Okf edechrvirA 'from YKc, Surface, oj- 
a medad , om ookJch Ykjtxj. mcuj ^oJU . 

O ) r~- fcufl Conn CauAe YindazA. YZQoHorU,. 
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Lcuos oj^ RaJUoaciive disinie<jr*iion- 

R ujtherj)Yd cmcl SodoLj jrvrn fiteJe e^pd^rnodred sjtuchj 
re^corAl^ fitc rbdCuoacJhve- <M^]yrk^rocUor^ jormujojed 4kjL. 
jolfcuj\r\y Jauos, K-ooto JLaisJ oj- raMoocAive. dbAir^eyrocLon: 

(_0 RrxdJioacj v'i hj a Spontaneous process voklch doe* ftoi 

depend upon exfe4/W -footers JLiKjl 'teynpcLcJuAsL , pressure^ 
eJrc . 

(x. ■) Domto^ oj an ajrrrv 7 ( eifiveA, A c^-p^nfide 

qY c\ j>- pasd'cle. 0S e/yfijfed • B>ofh o£ 'fhoAe. pomhojes qajl- 
nexft\ ennrtted s)tnuMnrvLe>uAly ■ /Ms o ajf q Jtxmo , an ajzrrvx 
<011 not emit ftie*n one a- pambido err more t^an. 

One p>- pcudide. , 

(3> ) TTvjl CwteLCno ^ pGsJh'cle, jr&m am cebom, uh\) chqnjZ- 
33, into a mAJ ectom oobosc chaizyo number Ss Ybcteiczd 
by fxxrt) and maAA number 3a roducod by fouji . 

(M ) 7X_^ emission) oj /3 - pajJide frxmn om edem Sill chemyeS 

3f i inth) a n£A) Worn coboce ckahjpL rtumheA- 0 tfifse3 
b<^ orxc.^ lAJiHvout amy change. I a S~s mass ru/mbGA’ 

(S ) TUjl- m/yntoL otam-s i rxpearoded p-eA. Aeconol (We 

oj- otUintegroOtton') of any i-nsUrvr M directly pmporb'omJ 
3t> tke norob-eA. of radioactive rdvms Qctudly pfesereb la 
-fhe Sample- 6bf that InJfaroh 

l-jrf- 

/s |0 = -ftrfcaj nUnob^A- ojj aboms preAerch m a SOmpl-C cep bime t-O. 
N - to fed ni/«mbeA_ of c\t&mA dejfo UnoUccuyed itn fke sample, 
ext JdmJL b 

dN ~ Q SnnaJU nwr/ibot 0 / cchiirU bK^J- diStvdcj^rcde, /v~) a 
5rncdt mfe’tVaf c/ -jirric d f . 

Rcd”e o^- cdeiiYdejY'ooG’frn oj ehjnrwnS (j^) = “ ^gjr 


f) 

\ )■ 

w/ 

0 

0 

O 

0 

0 

0 

0 

O 

0 

o 

0 

o 

o 

o 

0 

0 

3 

0 

0 

3 

0 

3 

) 

3 

3 

.) 

3 
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f 


c 


( 

( 


PiccoTfcLm^j to 'fcicLc qc\cAi\/(L Lend of ot^\Y\%-c*^cdiA.or\ _ 

- dlj- (A H 

oLr 

K - - dJ± - AN 
oLt 

GOkiAx A -*-i C\ CeryiAtQrCoctQcM firdL a^S/Yde^e^AtOV) (2&r\J>fa> r ch 
oy 'Hve. oUoajuj Cxjr^-hard". 


Nou 

err 


dhL 

cfj- 


AN 


e> - -Ad-t 

N 


J dN — /- A oU" 
to5?« A/ - — A *t ■+ C 


6oku_A_«_ C AA oy CcrrvJ.+o^\i" oj^ ird-e^ircvdi6n , 

A-t i = O ,, /V - No £a 

Ld^No s. of C C - Xoj«No 

Hen ce £\>e ^ 0 / — Loj e N w - A t t Loj&Nc 

LojtN — Loej «No c -At 

0T u ^) " At 


N 

N o 


- e 


At 


N - Noe 


— At 


HencjL At ~u> eJec^x, -Hv^Jh N - o 00 i: - . 

Jb i^ir^e^yoch*On Qm&tom^ - 

Satssti ttdivv|. t_ - Va t "O odsov-€- sj^u^odtxcrri — 


N ~ No £ 


r Ax^ 


=$> 


A/ =• A/o £ 


N a /V 0, 


ThuA die cbAirric^cdtibr) Cerx&farvt of q Yac&.cflciiv4. etarn^nt <6 
tkjL yeeiproced cvf fHe tymx ad -tKe end ofo Ooluch , H\t- 
nMmbe^ of atotYvS UVodecu^oj ivy cy fodxOciC^ive, Simple 

reduces dt> (y^) Xtme.s ttx ovi^f'ricd numbeA- cvf aJ^vmA CM o')' 
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Averaoe /Mwn Life e f Rodioactive Element- 
r ------- 

Av-dhLjxajL Xbfe Mmj. of Q YacUoQcJii^ eJUwierdb Cctn 


nV<>Ljxao JU _fe TumA. of Q 'fadUoQcJh^ eJju^nt Cqh 

be. o\c>^clXyllc^ by CoJcLLiocttViq +Kje_ JhAoJ X<fe. JLime. of aM 

•fk-C of tWc. ^Ijunen^ - cvnd oUvioUn^ JU" b^ fKe_ 

^q'texi nurnbeA, of oJr>mA pYC^eni- irub'aXby tro irke Sotoop-Lt, 

Lejf' Htjl SQmple_ rctdioacWve. atzrnmJ- Cemicu-n’m^ No 

c^jtarvvs <=t4~ t ~ 6 » 71ke flunob^A. of ccforyvS cep j£/mc_ *t be 

/N . Scf>poSz a SvncdJ number of <4iim4 ~ dN MX^)rd€frcdOL 

fxMtMtr im q SmaJJ fume. cbt. ^ 

TTLzs^jfvre, fkx_ iuja MmJL of each of these dN a&wtt 
•+ db")- Xf <= bb -Xa i<xpien vcaxj AmeoU ( "pU_c^ >-fke exae 
°f ^-ck of fbe c/N c^fDnni Cam be ehxkcn OA -t ♦ 

' ' ^ b cx^e of d N ode-KYvA, - fcfN 

a No 

Jojoj Xije JzifnjL cf oJJ bhjL ajvnns /V) Sample = f -tclN 

o 

Avenge Life £tv>ie of /~ke eJbLrrwjrJt (x) = 
bJ€L Acoooo Pb <\J — ofN ~ -ANoU- = -A (Noe H )o(f 


ooe. 


9*- 


0 ' T - = 

0>r x = Ajl^Au 

D 

bf J ■nfetprafur)^ pcdcU f u^e. fzt — 

T ' = t 


e At <*h 


T ~ A 


T - A 


-[■ 


X = 


o + 


,-At -|°° 


[• - (-«] 


>^oU- 


- i_ 
A 


JL Hence. qVe^ge X»je op q raotbqcprve. 
A cfqrunf aA TeapyotoJ of “Hvc dtcojj Con&fartt, 
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eft* 


XA> ^v&n ^QTrsopI^— ^tato r^oUo^cAive. 4A<uv»e.iAhs ft Qrtc$ 
&J G> c^jL j'ru^i'oXUy j>/<x4-ejn3 ‘no +*ie. rc ^&° pf 1 ■ 4- . T^e Ka|f 
V JJs/e* of 1 a ennd f2> r'-eipec+iV^A^j joo anol so ^ s * 

pi' tooI +-K* yGmjz. cxfo-htL ujWcK -B\£_ qrnount of- A cmd )2> 

becoivit 

(^ivejn T th°ct — ~ A- 

Avoe> 4 


i <■ 


7^ e j00 Yy , T 6 :^OVr- 


J> © PKod - 
onricJ, 


Aa 


0 - 693 , 
1 0 “D 


omol A 


e> r 


0-69 3 , 

st, 


A A 
Ae> 


_1_ 

2_ 


UlA ct -|y+t^ t yep^u, 7 Ma = N 


So +-hoc!h_ 


Noa 6 


-Aa-6 


= Nob 6 




£ A *‘ t =4e: Aet 


or 


— (A* - A&3 *t 
£- 

— {LA a —4A@)*t 

t * U c1 e4 ~ 

A* 

t - 


= 4 

- Lge4 

_ 2XQ 1 € 33, 
0« £33y/j0 


[3 N 03 = 4 Moa *“) 


3> Aa±. - 


3 

3 

0 

0 

) 

Q 

O 

O 

0 

0 

0 

O 

o 

o 


00 


ZLOO YeAVS, 



JRjl, KoJj G rcicVoacMve. Ohuruu^ aA 2.0 s. CoJcuiaie- 

(V) I>€ic<*yj CorvS'terd', 00 ijrrvcL }oJ^ny\ jcnr ihjL Sawp/e. -fo 

cAjlcou^ _Z.4i of -fK*_ Lnili0 v/aJuX * 

54 - Gi ver\ 4 -Kovi — T ~ lo s. 


0) htCnC£- dsLCCVjj Coyi&j'QnJ' A - 0 A 


692, 


r 0*693, 
2.0 


A - 0-03M6S- £0 


O' 1 ' ) M «=. No - X 


N< 




N = ^ 
0 


by «*<«*«>_ (-£-) *(1) 


=> 


* =(i) n 


6) - & 


r 


•=p> n = 3 so 'Hnoof' -him*, t ~ nT 

-t = 3AZO - 60 -S<C. 


3 

0 

3 

-3 

0 

.3 

3 

3 

3 

j 

•:) 
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Uniats of Radioactivity - 

7TU_ qcjhVl-K^ of a radj64(L<tiv£ Source Xb rruLoAUAJol 

'Hoe. Yajtt qf cXU i rHegre\±ion of +Kxl sowia • 

CornrnorJbj u^><l<dI emits of Ya<L/dactjvi-fy oAjl ,' 

a) cco- % ,, n 

--- TRiL ctcJjvi-hj of ex raHj oqc-H ve S^vopXe 

jlS So_io| _?tc> be. 0 'v\jL CixAje t^bjtuo -3-7 Xld° cLlco^s -LWcx. 
pJaex lg ejjOix^ cmjl -seccnod- 


f Cl - 3-7X16 10 decay*I<>ec 


C 2 - ) Be c^ueAo/ C E>^) - 

X+ Xs +kc Si ur\H of Qefivi-t^ TK^o rxxoUoacjH^\-b^ 
Xd x#2uo| Xo be an Beccjujovcf coken 1 cLtco^f 4aeke_ place. 
)yi e>t/0G^ one ^econo! * 


X. - 1 M^cjk£ 1 6ec r 


(3 3 Rutherford CRd)'- 

TXje_ . qetvv/itvj. of a radioactive Sample Xs sdol do be 
Oru fudhttjbtcl , t/oken ]o e d&eo^ Xceko place- na ex/a^ * 

Second • 


orie 


1 Rd =: ID 6 cUcxxJ^ I Sec 


AlpKd ( Beta grid Ggmmfi g<€CAA|- 

Thje /bokoacfive nucfeJ q/*x artstadle. Qnd emlf facbvhons 
4t> DfcKxAve States of cpreaie.y' -staJoi 1 1 “Hj • TTvclGhoissioo °f 
of -f-Ke c< t pi Qr\d r YaoU otto-os charges, tKe. o^nginoj nucleus 
C PaAxnt nadeoO into a nca> nucleus n coJJjlp! daughter nucleus- 

JbjL process of- radatton OnrvhnUeS d 1 /} 4. sioJJe. nucleus 

qf Lead (.^=80 fkmeol- 
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Alpha dtcay - 

HH Ss pkjz^o*nen<3. <^p e-hot-S^for^ c?o <X pcchJn ole 

fdbm c\ Tadtaactive. mucJejuJ*. 

(/OImlag <3 nucJzUA e^oif £. an c< -poAJbcfe. , Sts mass 

'.Wps^ 


V* „ 

- , A-4- .4 ^ 


^ ■z-2. T + zhi€- "+ 


TKe_ 'fafaj mo>s ern^ oj- thjz. dU co^ pjroolucH *ju 4 Av& fton 
YTaAS ewA|^ op irUju brimmed nucJzj ■ 77v*l cJUffeyznoL. Eeii>xer\ 
<\We_ |ttm 4~tc*J moy^S cvnol cf-o*haJ woAd en<2A^j-£< of dzeatj 

pfriiducfs. Sa ccdUUol disiydte^rcdi'on C®.) of fKc_ pjroceA-4, 

HtncjL 


;) 

3 

) 

3 

3 

3 


<S ~ - (m v +m W€ )] c' 


exwx^ff edeased CQ-~) 3a aK<*a^o! bLj ^<3w^K,+ev^ ^mc/extA y 
Choc/ - pciJxJicJe. • 


EK4rof>k - 


92 -* 


u 


2 . 3 a 


90 


7Tv. 


2.2>L| 


+ a HZ 


•o 


Bela 4cca^ - 

0>€jh3 dtC.(Xj^ aS +lvfiL pkjMr»OvYv^JOa Op Cvnissl cn o op Qa 
e^lecirDin proro a YacUocuLb've. nudeuA, a 

(Ajkjurx c\ yvacJzuA emits a /2> ~ pojJticJ(L P 33-s /m£.s number 
ihejnoouns Sqme bejzauAe, hnoA-s op dect^n uA nejk'^blcj 3>oto 5 
6 Vr)c/ r)umh>4A_- fncv-ejCKACA bvj i, ^ 


X # 


-+i 


V y ^ ~0 

V “h P> *+■ Q 


Example. - gt> TR 


2.14 


91 


^ z^H o 

P«a -+ _i P> -+ 


3 

3 

7 

3 


* TEjl p/uiadple op Corv4«AVaJtton oj -enej^. Co'nseA.voJrion of 

Q^juJjxa. roomjundurn falls in ft-decaff' , . 
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Ntu^vlno hypo+Ka>f»L& - 
-- 

^ Pn cnrdj^, Jro SQV£- t"K-C, Pak) oj 1 Coy^e>a/cduon oj- 

PauJU * pa&fui^Xed fKo €.xL-sience. pf Qn eJ*c^ca£Uj 

netcjrcof Xouo moM paxiicJe 'Hood' wouJo) W ernitfed aJjor\^_ 
t^jtXh pA_e. i?e/a pOttcHcle j tokich Xa (LaJjieol L Ne ufrhno\ 

TRe_ newtr/no k^jpofhe sis brnpXie^ H^cdt oi low eiwifty. 
(2>-pwrHcJe jlA aocovnporMed by cc energy neui:r/Vid crooj 

V)C£ — v-£>*^q, So ttaod dodod Q oj^ c< f£> pcovHcJe Qncj 

Yiejxjfor\r)C) r^jry\cu,r\A Cxrr^sio l yiJ'. TTPo^a pKe. Xat/o of- Cort&ert/adion 
oj 1 Xa ft)|loiAj-eo| i-n 

TKajss /i> - oUlcck^ oj q nucJeuxA rqa^ be repre^erXcol ctA ! 

x x A -?> z.+iY A 4 V + ^ 


rsJucleus 


/\lucJeut 


hwefhtji- nejuMno q spin - Pi both +Wx- p 

pxslAjHaleS and necctvmo spin In oppojj-te. cdrecJiQY) r 
fhx J’p/n or Qqcjul&A mdmcrvhuw oj dqu^ith, nudtu/> Urtl I he. 
CJjvLoJ do Sp'iY-)!an^AAjk ia rndryie^rufqry) oj paA&rvt nucleus- 

H 0toGt9eA, o oKin hodh Xhx^ p> pct/ufi'cie. q-noj nexofadno 
Spin \yi -Wvl. Same. cLLre.cMD'n -hWejn Huuix- wd// ke. /npe^rcd 
Change.. In 5pm or an^uiav mennxrd'Um oj^ 4h ? cfouYd\fer 
YlUCfeuA QA> observed 6 lx pa^ r^uatcdl^, 
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Gig mm a dec^y- 

^^irrrria ^ c qm Jd> 'f'hfi- pKj^ona&rtoo oj- e^vni'sslo/i oj- 
fay pko+or) fom a rqcUoctcfive. nucJenA, 

TTU-*> oceans coKjtn Qin exci-tad ViucJiM/i makes a 'fawisi&cr) 
4t) c\ s+ode. oj Xoujey * ftance. fi^z ziechnjrnaorvkHt k^vPS 

emitted bj. excited nuctaf cwul ccxJLUo/ r-ra^>. 

-Since. ph^'fom.s olo nof have. cvny ChaA^e. or re^-fc 
mas* m r-decoy. dau^dfeY nudeus hoA 

cUcv-l^l number bmd samie mass mu-yob er coA -bkzse. oj- poreyd 
riLtcUus. 



jd 0U»U< 


ay) cX dj.CO^_ or ct )3 cU.c&J^i j Haz. d^m^ddeY Y\ndzuA 
u»ucUix^ )y\ av\ excited stoic. cfhd ai* dekieve*, .sKblli^f 


"Hoe evriiASion o-f one or rnoire. r- ra>^ plvotanS 


Ew r/p 1e 


2.7 


Co 


60 


Z8 


6o** o — 

,Ni + _. p + b> 


as 


Ni 


. 60 *-* 


2.fcN)l 


.60 


•+ Er (.= i-i7Mev) 


5Lg 


N/ 


, 60 * 


. 6o 


** 2.8^’ ■+ Er (- J»33M«v) 





EV = H7Mev. 
N.‘‘ e * 
£r = b 2>3Mev 

. - 60 
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Nuclear Rtudion - 

A O UckcA, Y-dAchbyi T-€^2re\^.rii'S -Rve vrn<^dr6rO o/ 

cnr\^ •S'i'cUoJe. nucfet»A iwto <a- no , f'h£.v' rutc/euA b^ ^T>ofc>oi>urjq uji*Hq 
-Su-xboJoJc k2^4a evuA^ po>Jh cJeA„ 

Mut le^A. ’feac'ftW) Cqv) be repreienieol - 


X A -v 


.+ z. C 


A+a i 

zi+i Y + |H + 3 


X oa fRe. tagged nucleus^ boy-obeyed bg orn ot - p^Jh' dc . 
C dRe Ompound nucleus Uildcb JL* un^tcdbfe . T-t otCiircfe- 

^ rock a eft) ^tve a product" nuoleuA Y °i-nol ex pr-oducd 
p^^X^-Acle (_ Pvo boyq ^ , 

TRc Y'eaeADvo J-4 named C^i P} TtQcMor) cufo-iev 'the 
nu/ne dRc bomba^ec/ pastMc)t {_<X) ^md product pavbck 
Cp} • XV) *H\_e nuckaA react^n <5? J_a dRe. doXccj 
change irx the. reqcA'on. 

Examples ;. 


0 ) s u 7 +y 

0«) S & JJ •+ i H* 
0") ,C ,a + f H * 
Civ) i h x -i- r 


h' + on 1 


a H<d -+ -2_h£ (p ,ck reaction) 

c C ,2 ~ ■+ ©n 1 (p,n reaction) 

vAJ /3 -4 r P, r reaction) 
(_ Pkdo cUa i nk^rciion) 


Mote : - 

TRe ^ VaJue 0^ nuclear. Teac.'tibn jLa CfcJcuJocta?| jh>rr\ 
EiristeJn's m*M €ju*^ e<^td yodir\ct refodion £L = CAm)^* 
Xt rnoiy b^. positive or n£goeH' / e.. 

A Y)ticleoJi, reaction In c /jkich 6( voJl \ajl d£ po-s'itWe ? energy 
released» -Sucta a reqcJ-ioY) Jj> ccdJkd e^oer^c. 

Jc f\ nucW/i_ reaction jV* u>Rlcb <9^ vaJuc. Ja negative, energy 
h<^ do be. 3uppJted b-ejore -Hve. reaction occu*a, .suck c\ 
reaction CjoJUjlcI ^.yidoer^c. 
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Nuclear Fission- 

NJucleaA. fission Hoe pUtu^o ragman of sp-dfHrv^. 

of a nucleus ( f\ > aio) iruh> dwo on more Xg-kteir 

nucJd. 

Ir\ -Hui pGrtaivS P Cextcun rmA-s da appears, L-e- sum 
of *H\e_ masses ®f final product lA four]of jv be 
Xess, than 'the Sum pf ibe. masses of the reactant Compo¬ 
nents. TTva -2 oU/fj-<LA_fince. Jn masses Jik CcdJUd mctvs cGfeof- 
(Am^> • 

Hones. £ncrj^ rejectee} in nucfeav ^ifslo-o Ce 0 = AmxC 1- 

TkiA ccppeoiAS in -hW_ form of r-rc^ arid Kmedio 

emiA^ of fission fra^ynerd. 

Elxscrropk '- 


sr 


U 


Z4S- 


o^l 


o J4i 

st G>a -V 


9Z. 


Kr + a on 1 t G( 


-h TTvc oldt rde^0Uo>n •erUA^g (0") m fission^ first appears 
oJ> thjL Kinetic. enM.^ of fragments • /VfieA. dWceb Xb is 
tnranf rrecf it) tbe SLtAXou n oUng matter m tbui_ form o/ beat. 

Nuclear c/wn Readier) - 

Nude^A. ckAan reacd-iom r^fe'irs 4 d a pvtceAA tn 
toVucW netAtr&n reJkcwed in fission pYcduefi-S am adcUtiona-f 
fission m cd JjlcusI: oyml fuAtke. nucdeuA • TkXs nucleus in 
buAoOi products neutrons evod tKe pvocsvs re-pecd-S. 

Tke. prooCVS may be Controlled CnuckoA power ~) o~f 
uncontrolled CnucJeaA. bomb)* 


.; ;i 

0 

O 

0 

0 

y 

o 

o 

Q 

0 

B 

0 

O 

a 

Q 

•’) 


© 




w 

L'tier ( ;v 

; i 


K 1 " 

energy / 

— ©—> —>• 

E 

o 

'O v 

03 .v~u 

'(■p' 

energy 

-h illlliliil In 

: : ' 




ip 

ip--> 
© -* 


pp.,,0" 

— IP —> 

'"■ €K,, 


- ©--► 


0 

Q 

O 

o 

Q 

O 

) 

0 

;) 

0 

B 

3 

;) 
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TRe_ ^fojfouri'n^ pcnrrf'S- ^loouJol be. Con-&icte%e.o| for -Se)^ 
propo^ceH-ng nuclear. eb^Mn read-/on ; 

(jLJ) oj 1 nexchn^r)^ jVo-no fW Svj<s4e-m> 

(?0 Absorp-Hon oj yjexcfirDni. bg impu/uf^. 

(2>_) /£) b-sorpixon oj 1 nexxi'Yon.s t>^ UrqWurn--2.38. 

(4*) CviJi’coJ.. size, oy fKe ^IWionoJble -sarnfdU. 

Qs') Re.pmdluc4ipn 4ach>Y (K) = rcche of pwoluctio^ of 

YbcLe ©p Loss oj* yie_ujfToriS 

XJj- K~l 1 +K J e. ckom reac-fW) Will be sfectof^j and Coniwueu*, 

^ ifo K> 1, -Hve_ ckoMn rtac-Kpr) accelerates rciuJling in explosion. 

* I£ K<i , *H\je_ ckoMn reaction ^rocLuaMy /S+nps. 

Nuckttr Reactor - 

f\ yiucJ&ka reacjw di> a dhiA/la. do irUtiWz and 
CjDY\Xrtil a nucf^oiA Cbccivn r^acdion. Nuclear reacdors 
IAA€ cj ad nucJ€AA_ pecker p lands fW eJ^cddcibj ^entYoefi cr, arid 
m p'vopuJsiO'n oj sSkxp^. 

A nudtaA Y€Qck>r dA b«£<d upon Gcrdrolkd nuclear cWn 
reaction, 

Con^'hruc.'b or\ ;~ 


TKjl fn<xbn C^rnpon^rdts oj- nuclear roacdoy &M.; 

(1) N/MefeoA, Fuel ;- 

It xA a ^I’ssionaiile medeviaj do be UAed f*m 
*hhe fission proec-VS -do rfajca p/ace - Common)^ J-txd 

m a TOudeaA. reacL-W a/te (J z5 % U xa * Pu* 33 e>c. uiLon 
*s(duo nexdbnoTr^ ird’eracf coidh fkx. 'fucJi dke Ji'ssitr\ 

CmcJi dke ewi|^ Jd> released» 
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3 

3 

3 

) 

) 

3 

3 


Cp~ ) Mode rector - 

Tbs. junction oA to jsIooO dou>r> *Hv£_ ;^st&t Moving 

-SCCondo/u^ neutrons product cLu?3na +be J3ssiow TK*_ 
madefiedI Orf modjUuxtar -skouJd be_ and 3t 4>kouJd 

not oJbsovh neutvuns. 

UsicaJMj kcAV^j uiaier 9 graplute ? deuterium and pMtffrt 
etc. Ga-n be u&ed aA mooivuIcfaY 

( 3 } CordVt) I Rods - 

TTde Corvtro j rod S kqve tky_ ability -t* Couture the 
2S Io(a 3 neutrons. T~b Co-rdhrol tkc cka_in Yeactiun f^om becoming. 
Violent, rods oj 1 cadmium or boron OA-c_ Insevfed in tke_ 
koUs reactor Cove ^ updo q oledrable J-cy^pHo, and +K^l 

desWed number cj 1 neutrons OTte absorbed and onl^ Xlm'i-fed 
number oj? neutrons a>oc tejd do produce J^ssioV) 

( 4 ) Coojarvt ,*- 

A substance cold eh u2> u^ed da remove tKc_ 
buect produced ar»ol drmrvA/eA. J3r fa>rr\ 4W_ Cove oj 
tke. nucleaA reach) y" to tke sus>iouncUn^s 3* CaJUcol Coolant. 
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Air orctir)QjtAj ijunp e\.octuAz , ooaies c?no! beav^ Grater 
Serv'd as Coolant'S but - cd~ dxmpVtcduh/i-^ j ^er\£AojUxj 

.tJt^utof -SocUuvn, G_a used ol?> Ctrohy)J * 

C^O ShtcloUna ■> 

Tk*. totaole. reactor -Vl profrcieof odth 
Concrete UouU-s , 2 . to 2-'jr rn. iiOck. , So tAot rcfoticuti ons 
■em/tteq) oluAjTicj. riucjta/x reacti o-ns mo not product harmful 
onn the pe^4cmi t^orkJng c->o -H-ul reactor. 

WoyMih^ .'- 

/Ai .sVoi-on tn .slooo njexcfa&ns Couac -fkc 

fi'ssioin pf LI*** nuckj. To stascf H^jl. nucfeo^. xtcxcMot}^ +kg_ 
Cadmium Yods ose s/od^j removed cmd Jo sjop tt , 

<3Ax imAeAd&d. ThX& b/J-n^js 0od~ c\ Controlled nucfeoA dbcun 
Cdacfion <anol Kance the e.njfcs.^^ pv-oduced Cnn be OAed 
fox' Constructive purposes. 



TK>c nucJeAS- reactors uiorKunj- in tntx'q oj-ul Aps^j 
%-erXxna , ciR (_ Canada Indifl fhacfor') amd Dhusva. 
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Uses of Nuclear RectcUrs- 

C l ) NucJ<j*Sl r-cac/ors, u^-cA iro pyocfucL radUoqcAivc 

iso-topes coUch ivn dwtn o^\jl> u-Aed [y\ medicine., mduA>dtf£ 

nvocl ^rieudfu-^e-. 

(it ) TVvo^ cy-xJL uA>eo| iri eJecdvic pouoetr ^ntAjxtxbri . 

C'ii ) TTkc^j Gem be. u^sed -for *B\C- pyopuJs/or) of .sUips., 
ScxJd yt\olKayv£J> Qrnd cuv" crowds. 

(j v') 7W-xj <a/gl otAeol do produce mjujhrorv beam of kd^dx 
hrctenX cokich u>i»ed m -Hoe. 'breed"mmi' of Gances' 
c(v\oj rmc/ejxJL reseArck* 

Nuclear Fusion - 

f'Ju C /^AA, FU^tCrn ; 5 *HvC- I’-'UVI.TI'AI’ VlOY. Ci j- j^oAmg. 

■Huo or more Xtgddeir nuclei Xd ^Drrn a .single k^vu 

nucleus. 

TRxi naaM fhe pro duck nuc/eui Xf» .sX^kH^ /ess 

ddvJrn -dkc Sury^ of rnns^es c>f jke. X^dd'cv' nuclei 

fuAiy->q Jvcj^J-heY~. TKaJs Xtj^eAcri ce im rnc*sse>> (.Am 3 

ir-eAuErs i vi +he_ yedeoAe oj 5 dremeno/oi'cA amount <f 5 

tV\ oiccondanCe Kridh Em s fern's rnctAA entA^w ndcJ-ioC) 

r— ✓ -v _ 2, \J V 

E = (A rn 3 C . 

Examples jH 1 -+ jH J 




-> ; H -f + jC -v V -+ o-U 7_Mev 

4- 3*z7 Mu/ 


2 _ He. 3, -t D n 1 


Tnv nudeoA YeaeHons., fkc Coulomb v-ep uJ s i ern bdute^ 
"Hac_ nucJeuA pYokibif. s dkutnn do Gsme cjo.se erxcu^K, 
do ke tm+hin dke_ rnrge oj 1 tkEr addVAcfrve. nucjeotA- 
forfeit ovncf jxiA£. T7E_ iZiu^Jr oj 1 CouJcnmb Exteuev depends 
Cno dke cVnA.^eA And ddve. TncttuA of- dkc nuc/ct . 
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Tke Condition) ’f°* caring out ngdeaA. 

fuA\on ds jfo reuse +Kc_ +He. mated o| 

So TKpcb p<xvrKc!eA Kay-C etux. -to tUciX 

tt\Xba-n.AJ! mo 4 u om ado rue Ond 4 Wj^ Cato penetrate H-kc 
CouXomb bcuMuev - TK/a pvooUS Xs Called TK/ArnornucleAA-. 
^ua! ov\ . 

X)tjjcrcnct between Nuclear Fission and Nuclear 
Fusi on -__ 

(l) Xo F's^oy^ ck kepv^j nucleus Apdit-S irdo 4 us-o cnr 
more d^kt-cr nuclei • Xn fusion f turt> or ware JiljJrd^r 
nuclei 'fuAe. to^ettuA to ^oYryr ^ /•vcaviev' nucleus*, 

O 2 -) For nudeas. scion a moving, neutron is rKedeot 

/Xn Ca>t^^irig. olatH fiue)e.aA. .fusion *Hvc_ X^gtter nuclei 
ho\ve do bo. byoi^kb >/eA^. Close To cncbcrtt'uA- amourist 
Coulomb repulsion- fb-r tkis SuA-fctJo>le- JU to 

be made aVaa laJole p oj-zhe.'m b^ Valsing tkz. temperature 
©t The ©rider oj 1 Jty? k > 

O) In a nucleotA. -fusion reaction 5 wjj Jbberated per 
Mmib imaM oj 1 their nuclei as manw i'mos LA*^je.r 
Than the. eruA^<| Jj.beAcxted p-eA urut rnoAS /n nuclear 
jtsslon reaction. TKxa.- jW Q ^iven u^jkt ^ 
k^dv-ogeri bcrrnb (_ b«s-ed on nuclear ^fusion) Is faA 
more daryevows thnn An atom bomb based on 
nucleaA JTssfon). 

Cm) TKe. product nudeoA *f-issie>n «3Ac_ raolloactive .IKeg 
produce, env\Y&mmertaJ( pollution and hence rep at re. 
V'f.'Aj, CcOtjl^xjlX disposed , f-toioere.r' the pvoducls of nucleon 
•fusion aAe not radUo active.« TTGy aw. kaAmleAS and Can 
disposed ©^f" epeddLp 
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1 MarK Qu**iions- 


Q.l. KJaV te c \'^j Wro cK^^Ajo.d-evf^ti'e p»t>p«MneA o_f nuo2eat_ 

forca*- (cease zoii 3 

2_. Houj 2 a iUx_ mean iip£ 'fcrruL op <\ YC\cUoqcJtf'/e 5anop-U_ 
irGodc-d 0 h&Jp /u pC. ? ^ CfiSE aoll) 

<^-S. Hoi/O G TcicGus*> op cl nucJeuA y^2cJ-^o} 4t> -xjh^ 

roaA^> riumb^ ? (c_Bs& nj 

^ Y)ucJe^uA UY\otMJ^ooA p - cAeccu^ • Ho^o doeA ochs 
C3 3 number C b 3 c^o-noi c. numb^ cK^n^e ? 

(j>eJk; 2_oll]) 

C5_-S>. TLjo rmditL h<zve moi /*s nunohe^A T*i -H\&. rcJUa X:8 tohafr 

it, ~the. radio o-h fkjur nno(e<x^ rAcUuA? / 

. < n u i<AQse 2-oog ) 

g. As_s.uming. H^jl. mue-IG do b>e_ spkoucaj no -skc\_pe_, 
Kx>oo do^A -Hvl. cxhJLQ op (\ OMcleuA ©^ 

Ku^robe^ Ai Co/ripcu^ cotfK *W\odh oj - a nucJeJxA op iv\cla^> 
DUnobeA. A 2. ? ^ cj3>£e 2-oo&3 

6^.-7. -fWci. -teAm 'o,c.4i vrt*j c\ rqcUonqoUcLe.. CO-Gdc- 

Gfcs XX Unit- ^oo^ce^E. 2oo7^) 

^’8- TTvc. rci<zL2oc{cJ-\\/e~ isotope- 2D cqy-3 <qco7>reGV>c^ -fco -fk^ 
N/ejq s-^^ujsj^cja. - 

X) > x>, . *-?<***ick > 

Okjz. racj ^s number, and odom'ic. number 0 ^ JA. nAz. 176 
qvqo\ 71 Y^6p^<dlV^Uy 5 6Db©cb G*> £©*3 ~H\A mAM nunobv^A 

0=0 cdDimfc number ojf D ? (XAdVO 2 . 007 ') 


?"A 

<^v/ 


f> 

; 3 

3 

G 
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S-9. Name dbue oixsorbinj majfcuaj used control five 

reaction Ojf n-ecchrtiyvR in ^ r>uc( ero^ f^achr. 

(C)&*S£ ^ooE) 

(S-lo A racUoaciive Sam^hc Rets /g 0 nucJit nt t=o. t±j. 
nutiol>a^_ Gndecaxjed nuciie. jed reduced at -t-T. 

MkcJ' does the. dthjr\ V stand -for ? U)Jute In term cj 1 
X ? the i^noe fntcfevaj T m uoluch l\aJfc oft dWjL o 
nutYibev qf r>ucUe oj 1 -this raaUonuc//dx uoouJd have, jot 

dec ^ . ( 0 ^ 6^43 

2 . mqyKs Questions- 

Q*JL. Houo does tke ^Iz-e a Ruckus _,a e^esjrrizNtaUy 
deteArdmect ? Uisute. dhc velediova between tke- radius 
Qnxj mate numbed ojj H-ul nucleus* Skouj IhaJd +Ujl danilty 

c>£ nucleus JLs Ind&pencU-rd ofr urfs mass number. » 

(^case 2~oo%) 

S«x. J\ TQctcOQoflVe nucle.UA A Unchs^ocs a -Se-A^eA o^f 
d^eaxps QccorcUng -to the following. -ScKeme- 


o{ 


J2> 


e* 


^ 2> 


TK_e 06/mbe^_ qoo/ adorn] c numbeA. A Lj clajl. 172 . 

ctnd £9 respec4iv-cbj • U3Kat~ oAjl th&se number ^fcrv f\ 7 
; l8o Qnnd 7a (c&SE O-Cno^) 

^■’ -^vqu3 <a plot yepAc^entinj +k*_ Lqio oj) rqd^oqcftV^ 
dzccaj . 1^ejinc dkc Qc-ftht^j oj c\ sample, 6j a radio¬ 
active nudeus> uyute. uts sx unit 


(jt&SE 2-£TO g ) 


S|.L(. U)ky Ja jX neaA&vu~j to -s)oud douon thus neutrons In 
nuclear 'fission ofr slU^ nucJie Ly neutrons? tokod* type. 

oj- y)ucii£ OhJL needeef jor sleeping af&coy} /«<${ neutrons ? 

(c&£>£ Oerol, os3 
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SL S. U-s'/aj. en£Apj^ coAA/e. p^A. mud eon CL ^ c <~ 

func-fiovi of M <xvs numbeA. A 7 exploUo k-oco 'fke_ r-£^£4><AO, 

LA £AjeA|^ in -th jl- procure** of nudcA^ fission un<j 

n ucl^xA_ -pu^lon cpon Jo-*. e-AploJ y-uioi. . -v 

J ' (^CGAE 2 _oJl J 

<3^6, X)rqto ^ P-tot of -p&fenii^J GneA^j of q. pcur 

^Mcl€A)-^A qX u junction +W<ur sepajiaction* uKiX*. 
tvoo lYopoA^-tayof- ConcluAtonA ^ou Can of rum r^gMcUn.^. 
mW. of nude^ /»*«*. (•^g |o) 

CSb7. 3D*rqco ^ pi^t ofc tUje- bfacbn^ eneAjffj pe\. mduuzn 
0 l/> ck juncjtor\ ojj rr\cuv> numbeJr jvr a. irutgc number 

oj nucLfz- ao >a >2-qo. Hoto o|o ^fou explojvn 
CoY^&tc\nou of) binoUnu. esmMM peA_ nucJjLon *y\ 

^ 3 ° ** <n ° ’ (C6SE ^o,o3 

^-8- A nucJeAU, X of mruy5 numbed Q .40 qvy>4 

blnoUng. e-nxAjo-o pe^_ nMcJeo-n 7*6 M-ev 3 a 3pi^i i>^te 

■Ltoo jjc^rajif^r Y ch-dc) z. of viMYnb£A-s 1JO ard 

13.0* TTLc JoiAoLtAg of nucleons fa Y z. 

is g-s"Mev nucU-oYi • CaJcuJaJk. Yhe. rbiecu>tM 

per fission 'm Mev- ( esse ^jo) 

CS^,9.^q) TKx. nO^t-VS q nucleus Xa Jobs g^roun^l -stafe. 
aJtAjcuj^ Um> 'H r \<*n 'tkjc *tdiaj noaA$ of Jobs CoY^\\si&fis. 
neAcfron^ Ury^ p^-tom • ExpIcLfA • 

OO Pl^X oi -S U^uf\Yvj *pb\j2-_ [/c&jcduon ojj Poj-erJii^J 

<x p*3v of amcXc*) wS cu> u func.fi On of 
trU^uY sepojs.aA’oA • Cfte^e 2 .«t>6>csag 2.003 ) 

Q-10, 5 Xaj|^ YKe. La to vfr TaoUoqc^five o(-eca^* ^t&-h>JUcl\ 
0L ^ocfKxMOL^GaJ rejooh' OVO b^jfuiOCJ^ KoJf tXJ-C. lUhroL 
qno( cXL^i'Yvfe^VAcf-To^ CoyvA+arCf c\ nraoUoac.4ive nuef^u^. 
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c 

c 

c 

r 

r 

r 

c ■ 

r. 


3 MarKs (3 ue*t/*»?£- 

^■1. ‘Sfocfe. *fke. Lqco c>j) rqc^oqc^ive cLzccu^ . 

Plci: q ffr-Qj>ls\ sko^oma /mmbeA. Cm) Lmdeca^cf 

nUcJle cob c*. r fuY)cJrior\ ojj -torte. (t) ^ov a ^fVen 

yAclio qefive. sqwp^e having. :fr>n£, T. 

(Rase ao-b^c&se a&n) 

(^•2., G/ve. on e.K4rnple- of deca^ pvixevs ^or |2> emission. 

(q) I.s +^<- of fKe. emitted - pohjide^ 

Cv^JinuouA °Y~ cfa'screM^? 

(Jo ) Xs cJc?u&lcteJL nucleus oJafcJiYvuJI H^ydu^Ix j2> <Mcc\^ 

<*y\ isotope cnr qn LSoloaX fivL pa,rerd r)L(cJeuA ? 

(rbse q-^M ; ce^e ^103 

^. UJ k^cf - Gi bAercf Jqf)£- p/ O T^dAOQcJive^ (Zhjnwdt? 

TPU. hcJfr IaJc of -q radioactive SuJostance Gs 2>os<l<l, 
CaJ cuipcfe.rO ) Tke. oUca^ Cor^tayd (jl) Time. 'taXen for 
irhd sample- i"b oCecqcj. Ioq of H^l Initial Va\ujt> 

(_F^BS£ 2_«ro.£- ? CG^E 2co9) 

<*• C cdculatc tWc. ^vua. re^eA^e^ Ajj ^u^ 38 inucjeuA ewH-s 

c?n 0<-pcL?dlck> &lrej\ ihect- 

M.a/yS cfj U Z38 = 2.a8»OSOg LL 9 M'VVS 0^ U^ - 2 . 34 .643^5 u 

r/iaM c / 1 a.-f>aAticle - 002.6 u nnd i. u - 3$ I Mw 

AruSiO-OV r $ =. 4'^ MU' (^CBSE 2-qoJ. ( o7_) 

(^•s*. J^U+imuisK ke^o<j2_n nuclei j^sslon Q*nol juGovt - 

Xn a -pision re^cfitTn jh^ +IH 2 * —* -+ 0 r\t 

CaJcu1pJ~c -Hve_ amount of In M ev Te|eA^£q( 

Given mCjH 7 ') - o.>omiozu ; m (jh 3 ) ^ 3‘«u<>49 u. • 
m (zHe!) = ^'002.603 tl , = J* 00867 U . 

/W>mZ^.z. p ~ 17>58QZ M£y C OSE 2 - 002 1 07 ^) 
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Assuming f M r uL. nuclei' cto b>£, sphjihJCcd fn shmpe,, 

ho to do cl AKe. 3 uA.^Cjcl aAfiof o-fr q nudeub ojj mass, 
number Ai Compos- c\Hbh 'Chad ofc o nucleus* ojp rvyM 
v *— i- - - $i_ ^ (Aj'f/z 


n Urn her £\i ? 


Anns. 




G 


G}.Q.. TTo# nucJci have mcu>s nurnbt a iyi r fHn raJu o o^2.:s. 

U)P\aJ~ xA -Hoe. ratio bjy AWslxy nuclear ahusiSi-bC.S 7 

/ViA- 1 ! 1 

CS., S, TRx_ bi-noti'ng -ex\£>iSjxf pe-A. nuclexr) bWx. 4ujo nuci&i 
o\r^o) /b cote- A- fo\eo/ ©DOo) 2< 2- M ex • LDklc-h fjix "hoc 
rtU <Uej more, sfcx>bU. 7 

CSJ. (_/ > J^tacaj R ^K^urir)^ rf-K^ vt^oiAov? oj- At cop 

Y^Jzjl \aA +V) lOmry) bex oj^ Qcb*v€. WucAu' • 

jbe^inx jb'fce, ofo c\ To0U0active. Sample - koknCh 

+Ke, 'fvllcuiirv^ TadAodd omA [ OC - ^ fbotnd\ 

T~ raAjb (j ^ OAX. SirviilcVx Av X 0*) °we- <s OS) ty 

ahsorbeol b^ mcetter (j »>) brave) uri-fh AKx cpreatesb 

&pxeo| • (V) ate- slrnijo/z, ir) ncotute. jbb CofhooU, ra^l 

Cl 1 forays (>'0 U-fo ^-3 (jV>) f- ra^> (iv) fb-rays 
C%,&. fr\ c\ ;fcypi cej nucleate reaction ^ e-^, 


1H t 1 H 


2 He + Cl -+ 2-27 M 


ev 


Arl hWot^bi number' oj^ nucUorvS M C-onose.rvecj , yeJ~ 
erute^p jlA r-eUxi&eA ♦ Hold ? f^KpIcu. yq 


(9'7' U)ky Aa h&\vy ujCtixr uAeol o^6 r mocLox.ofor 
nudic ly reaefer ? 


nn r 
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(Q-8. ^ hoj- Hne. lorigeAf lAJQveJb^rt^fh ^o^eirr^jin pkofzno 

ihod cc\r\ ionize cx U^drv^tJi oCtonr, m JU'-S. ^p-ounol 

S+cxie ? A = O’QJXjo"' 10 m. 

(9-^. 2 . We, Qmcj jH^ nuclei Kave, Wajl mctvs number. 3)o 

'thQjy Kav£. TAx icumct* £*VLhS^^ 9 

(9 • ID . TTox- ^rouricj sToie, en£A,^pj o£j IvyWnd^pX) c’cj'tryr) is ®A/. 

kJK«\i JiJ> "Hvt- Kl<nfijh(L etYio) po+€,rct<aJ 

tbe, e^chm/i in +Ku >&'W“€ 9 

CS.JJ. TWc- ^roum^l .sf-odbe, ejrueJ^^ °£j kvyWvrg^tA aj-&rn ^ -13-4<4/ 
Qn eJtcforoY) rnaMs2> a T^rort&LTi cno -^roro <qrvo eruzxg^ -Gajc-1 

— 0*8S ev jho -3-L/ev, CoJcuJodbc 'th-z. ujq s^dbun^fh o£ 
S^ecJ"foJ jLVuz, . To coKxcio sexjeJ> ofo kydrv<jj£xn 

sp^cTrurn cioeA TAxt* tGqv^ ev\g4"b bu2JU)Y\g p 

/W- A - W842./v°^ I2&]mejr Series 
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Unit - 14. Semiconductor Electronics 

Class - 12 th 
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15. SEMICONDUCTORS ELECTRONICS 


Semlcono<MchoT^ - 

TK<_ rfYxh^oJs toUacK have Conductivity 
ctnd fesU+ivi-bj in between c^duetors and irL&uiodnys av. 
CcdULiut Sejrn’t Conductors • 

Examples - -Silicon C-sO ^ <5icrm4r>/um C<5e.') -ed:c. 

EneA^vj Bgryj ~TT\e.orvj of >5olVds- 

Accoredooa +o Sahibs Theory +W>«jo ojxjl. well 
tzUfi/ieol Xu/els of etec~tron.s m cm ectorn. large, 

viumb^ of adorns ohjl brought" cJoi-e do one another do fonr] 
a crifstaJI -Hvjlxj beg^n do influence, each other. Duo to -Hus 
indcAado-mic_ imieifacti on tt^A-e JlA no modi f t ccch'ov) in the- 
eneAJ^ XtveJs of the. electrons in the. outer <skeU. but - 
dKeAe cx OrnA'icUAajble. rnoabfVcpohc>n m t-hc_ energy du/els 
oj the -eleclvons in -the o uter skcJLts • 



FORBIDDEN 
ENERGY GAP 



CRYSTAL LATTICE SPACING 


INTERATOMICSPACING, r 


To UAckhMand modification m eruA<fjLj levels ekcWiS 
Con^idiA- # sillooY] Confajnln^. N atoms. 
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r 


^Oicon i) <x4oms Wave fou^ voiance eJectvorvS i-e. 
nu-rnbc^. eUchraM in 4be oustermoAl orbit Xa 4 .Therefore 

p* the. dotXl numbeY. o-Jp vaJenee electrons in H->e crysteJ ojf 

Si oA 4Nl* 


(■ 

c 

c 

r 


(I) i Wjl, irde^-cctotnie spacing:' of 'the. si cxjums is Very 

Lo^ge C y =0O^tkcm hWiAjL Xs no /rXe/raioTooic irXerqcdion- 

OO WKjuo bKe mbc^niorn) e ^pqcing: r Xls. JjlM> than o) bt>X 
grepckr 4 bQn C ? 4 ^n there jU no visible spilling of 
energy XuveJ &. 

(Yn) Lo^utn th_e_ interatomic Spacing v Xa epujx4 -to c, the, 
of oujternnoAt slizJJ eJecrrons ofc ne/ghbou/J-o^ 
Silicon oJvrnA staYf cWangrng. t-C tkc ApJ-ittm^ 0 % these 
ejne>igxj huseJis occuhA. VOhiAtaA thcM. Xa no charge in the 
■ dxveJs ojj eJ-ccfronA Ln the mner shells- 

(W) lokon iVXeroir>>Toie_ spacing Y Xies inbehAjten b and C 
C b < n < e)j LnAfecxoL of a single 3s or 3p Xu/eJ t wo 
geb a ipuige number of doseiy paddc} levels . wkxAe 2 .N 
Xu/eh corresponding Xq a s/n^de. 3s JjujeJ and 6/4 levels 
for a s/ngde 3p /-eve! of qn iso/abed ojhryj . 7T\Xa Aptmciin^ 
oj eruLvgy ixvds r-eolueeA the emAgy bdio-xen 3s 

anc| Tip Xevels of free- atom. 

TRX*> Collection of closely spaced levels Ja Coiled an 
Cncrgtj bet-ruf 

00 (Aikm 4Vc irieraiomio spacing T becomes -egmad Jb b 
but grecXer than a (r=b^o[) ? the energy gap between 
SS Qnc| 3>p l-eveis Compf-eidj d^appears . Tn sucK q Xj4uA4i’on 7 
Xi Xi> not pos^jlob ic ciLi'ti^Xsb bejzo-e&r) the elecfrons 
belon^i'-m do 3S ond 3p -Subs ImMs. U)g_ can orvl^ so^/ that" 
4-N 1-evtfs- Arc Jbllecj and 4N bveis are empty. 
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(V| ) Wkuo \ nteA_ njforn \ c_ S. pc< G0 ^ Y -b-e CLono^S. e_cjuxxJ to 

a. £ y - cv. ■) f-UjMa the. bevndl o-f 4-Nl pil)-e.o| ene.r^;j Axxs<\s 
is -S€_pct^_c^tcx>! 'fnro'oo thjL bcvrtoj o-f 4-Ni urt^i Ucof erier?^ 
\<a 0.£> by e\r^ (f^-p ^ C5 '-it4Lcf' e^YxJUu^^ bcynoj 

6Ol0ch oioao by. Eg.» 

TTvjl duoujeY* Cow) p| ejftJby ^-i])eo| bcvrjd 04 C_oJjLc0 
N/cxlcrn cjl t>a-nct onool tk£_ LApper coafill-ecf Icnno) U 0*»|jee| 

Conduction bcx-no). Th^_ rvVmiYOUro ene^^ ye^ujTreo} -fonr 

elccfyor^ vaJj^nuL Womo) 4"0 Conduction 

bcvnd e_cjtLpJ 4 t) eJOM_^ bund g-o~p (Eg) • 


Empty; 


-4N States 
(CB.) 

■E, 


-£ 


Filled 


•* -* 




-4N States 
•(VB.) 


Dvffertne*. betu^fin CC*nduc4cnrs) , Jnsuicdor’-s, 

cmd Semi conductors, onr\ tke bct*i& 8 c*no|s 


Conductors — 


In Cc-nduofors five. ConducH'on 


CONDUCTION! 



EMPTY 

CONDUCTION 

BAND 


FILLED 

VALENCE 

BAND 



EMPTY 

CONDUCTION 

BAND 


FILLED 

VALENCE 

BAND 


0 

O 

n 


cvnd vgcIcayiOl. locvno) poj0-|p ove0ccp euc^ nrH^h. ano| fWre 
aA, r\o g-cLb In betur-aun • 



o 

o 

0 

O 

o 

0 

0 

0 


o 


0 

0 

0 

o 

0 

O 

0 

0 

3 


Com olucfars 


InsuXcdors 


SeWi Con4u ch>rs 


0 

0 
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c 

r 

c 

c 

c 

c 

c 

c 

c 

( 

(. 

( ■ 


Se.rni conductors — 

Tv> senoi Ccmd t( vqJqvjoc bq-nd 
• . 

btotqJJ-y ;fi l)€_c| cmcj -Hve__ CoYT.o|uCjfi'ov^ hornoj Xb -empty 

Jdu 4~ -ejnjLAjgxj 0a p b.ed'uj-eLn CrmdMcti’en bond Q-nof 

Va-tancc_ band d_2> cjudte. small . Xt 1a Mm, tHem 2> -ea/. 

fo-r 0>eArnar)juro h>> 0-71 eA/ c*no| for -SjlIiC_©V) it 1 a i’J ev» 

At Z3e.ro /Ciivm tern .se»nt conductor behaved 

cu> . 

Xry&ujbxtDY^ — 

T-n irAuJuxtor*. ~Haja crvcAg^j epap> ^ t 
Uv^eCEl, >3 *-*j') . IbujL- dx> LaJX^e. go<-p no ejectror) 

aA cxUe_ to go -from the. vai^a. bcmc( dr> thc_ Conductor 
bond * Hence. e>leetv)CaJ Ctnaa) uettoh pn these. mod^Aj ojs 
Xb Irnpossible. and tbjL^. behave. aA irvbijdjxtors. 

INTRINSIC SEMICONPUCTOTIS - 

A puA-e, Semiconductor u^kJclo jla JV-ec oj- evd«_^ 
Lnpu9ut>j uA Cabled Intrinsic semiConofactor. 

Examples - Silicon (A’O otnd C^jrrnqrliurn (jkel) *■ 






EMPTY 

CONDUCTION 

BAND 


FILLED 

VALENCE 

BAND 


^Hicon (m) u x 2 .s 2 '^p C 3 i z ' 3 p 1_ 

EieArnan’iLiTn ( 3 ' 2 .‘) 3 £^sp 6 3 ol i 0 H£ x Mp 7- 

Both t he- octorriA and G?e3 have. 5buh_ votancc efecbom. 
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. TRa -pouA. VcUfl'ncA €_R cfrorvi oj 1 d\ J lot] <xbovv") 

-^Dfro ^fouA v coGe-vup ba-ncjc, ^boATO^j ’H / vc_ ebee.t'rOY'US 

aeJ^WbouAj'n^ -^toua ^eAivxvnjUJ'n cxporn.s. 

TRe_ T^iTJinomm TT-epuJi reo| bo brea-p; o. Covxlx+vi - 

bomd xA p*7x-eA/ G?e onocj i.l e_v -fcnr -Sj. /H r©Dr>o 

-tempes_rxb(At coUxjn cm eJecbrtm brea-Rs ctvoouy jVorv^ ©t 
CovaJjuai' bcm©l 5 fi^_ e^op^y place or V^canc^j /jL^-fc in 
bW_ bor-p! 4C CcUjLeol a, lac>JU_- 

toUcn cno ex+eAnoJ eLeciVic. ^ie>|o| XA c ^>jpXj^c\^ > 
bbpAe -jV-cA eixcbrori<> cmc| RoUx md\/c )vi ©JopoA) te~~ 

oLorecbio-ns ©mb CovtAfi-tuiA c\ cua>uuaK TRe number 
o-J- jrtc eJeefrowS cm ©I VudIca qai exaebbf e£ju_e<J in 
cm Ltv^riY\A|C SejroiCflrybucboY- 


J 

O 

o 

o 

o 

O 

0 

) 

O 


= n K 


A-U° *fW_ c<r>nc| u cbi y l/Lm o-f i'a^nin^ic sw | co-nol a cbey" is 
v^aa-j X>oiao. TRjr Ut CovvaioIjl^oI <aA an active- pcvr+tcle.^ 
in five. \za4ancx. bc<v\ol , Kavi n^ cx p©i>i4ive_ cVroA^e e^uccl © 
bo f-V\cxb of cm eJecfvor). 0 

© 

Dppmcj:- 4 O 

-I>Opl*Vjj XA ^ p"iroce<,.S of GctcU^i 0-r) of a Q 
oteAiYaJolc. Impusd -t^j cutpr/\s bo Q. pure se.rnic^-ricJucboir' -bo 
nnooUfy bbs propeAfieA jy) a ^n/rollea manner. Rie imptnrty 
cufa>mA aoMeo| aec. CcMed c^opQy^s, > 

3>opim 6^ ct se^LCjxnolycjv'f i/icreaseA J><, ej-eof HcaJ 
Cerriduailvi'bj xo a ^reaJ - exf-erch 

O 

MebRogfs ojf oloptn^j ; ^ j> 

CO ^obl -Hie irnpuAjty asforns ir) fbji. nmJLt of Ses>O iCoyic^UcJoy, 

(m ) Trophyvi ctopqni cvbms by bombaAinq JAjl S-ern)Corducky D 
bOti-h ~pkuY Lows. 

0*0 HeaJr v/4e SerniQjenxlqcjpr jy\ aJfrsioAplwct 6^ dopQnJt cufarf\s. 
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Extrinsic semi conductors - 

r -- : - 

A- cAoptcf S^e.notC4rr\du Of n ^^rr> \ (L^rr\o!a c^to Y c%j-tH\ 

SoufoMe^ Lrr) pwuty cdtoYV) added bo JJ- JU Cabled exbrin^ic 

semi co fid u odor » 

/Ex+nns/c se miCcrn&tuofays qajl ofo 4too typei- 
( Cl) n- -type Seryi'iConducbf QiJ P-*iyp£ S-ejr))Cjbf)ducdiOY 

(L ) n -"type ^inoicorvduC'toT'- 

■■ ■ ■■- —. . 

( Lo UjLy\ (X pu*vL S&rr))C£>-ri<di4cJpy oj- -S.\jUcor) Ls \) or" 

G^CYmt-ini cjyy^ C^icd -L4 doped cot "Ho pe.yxloiK/cdtid' o^fcrvos tolM^h 
Kc\vd. -^tv£ Vaicmcx edtebrom £ Phosphorous 3 Ars>e.Yv<L. ? Qy>i:iwcfy>y 

OV ^) 'ht^ejry dd~ CjyJUhLaf m - lyp€L S.^rr \i Co vyol^dof’ 

ITe. 'fouJt ofc 'the. fo're. vaiqncc eJ^c-f-ron-s ^ -Hvx_ 
I'viopuA^ty a^ojon^. to?// form OovoJjuJt" band. uAbh 
aoljom'nrg 'fbwA. ajDmA ofi <fhe £ilfcx>n ? ooklle. fcijbk 

dcatrori Jj> fo*-t move,* rftuA eacki iVnpuxJjpy *^jftnr) 
added donates one. -fare .jz eJeotron ±o -the. c*ry<$-hx!.* 7^eie 

ir^opuAJ'ty AjforvO_s, aAc CjcxjLU,o| c/or)or c*Torr)_s. 

~ s,y)C *- -Ha*_ Ca^nolucfi'o'n ojj eJecfrfciiy _Ca oJu_c 

-to i-hd vno-Lior) o£ eJ^cfro-ns £ i-c- ne^ooh've cha*_g42V) ? _s 0 
'fK<xJ~ -fhe x-e^uJjf[-O0 -s-e~ro { cv[ u c-fov CojLLeol y~i- iye. 

oioftef jfcype. s^mfcjondu <d{r>f. 




r\cr\ 

i I 6 i i 
I I I I 


It II It 

I * IT I * 


^ C V B. 

\ * n 


\\A\\<\\^ o ■ 

' N \\V.BNXV'v 
\ v \ \ X \X 


S 0.045eV 
for Si 
''DONOR 
ENERGY 
STATE 


Xy^ n-^ype. -SenniCja-noluefTDrs edeebrons oaa majority 

CohhxeJd* Qnd holeA QhJL minority Cclxju-o^ , 
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C»0 p" ’kjp*- Se.miCoYiduc4t)r — 

lAihjLsn a, puAx semiConclucfoy off sjliC&n C.-$i) 
oY" GiermQn^u^ £<3e) 3^ doped coi-H\ a Cerntro lied qmouA -{ 
o|j +ri vaXmb cufory)£ ? to^c^ /iqu£. 'H'VTCjl vqJ.qy)Cjl eA£.cironA 
( Qo^arx 7 CqaJUUurrt , T.ncUury)') then Jet 3l Coiixd 

p~'i-*jpe_ Ci)r0 u cdt> 3f* 

TTSx- Xhr-ex v/aXvncx. e^C'froy'iA +K/_ unopu^rtc^ 
cxdtrno lo\\) -forim Covcdewvb bern^s tui+h -five. qdjoinjng three, 
aJt)v/vS 0J5 ^e^rO^vioiLim , col-ule. , Hv£AX_ u_nl| b-e. cnru_. 

iViCoropleXe- c^vaXcvd baod t>ai th c\ rtejg-i^ouAjTi^ £te. °<4aw% 
-HO«-A oG^ici er^cAj ©jj- ari ej-ecdroin creadeA a. c Ko 1 e’. 

The. *hrl \vadbwdh at orM av. Called accepters aJumA ancj 
tWc Cartel Uc*H Din ojy 0e<0vuMfy occuAl duJL to motion oft 
SaoleA (_ L*e- positive. clarges.) 7 ^*o Hvc rcAui+rng A>emi ci>r)cluckr 
xA Called p-txjpe enr accepfanr JXjpe. s^nntCcnnoJu ctotr- 


1 


1 t 



1 



[Gi 

•» - - 

* I 1 

II II II 

11 ii Hole» • 


1 1 


1 i 


I i t i * 

II 11 11 



ACCEPTOR 
ENERGY 
STATE 

1= .01 to ,045eV 


Xvn p-tLjpe. AemjC*Yiducdp^ eJecfw)^ QAx minori Xy 

C,c*Mu£YS, Qyio( KoleA QAue_ mtfjOYI bj C&Mj£AS. 


O 

3 

O 

0 

O 

0 

■3 

O 

0 

0 

O 

0 

0 

o 

O 

0 

0 

0 

0 

0 

') 

0 

0 

0 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 





UbardGuru 


293 


-^{■S+tVjcftOA befvoe&n Xvuhrms/c exfren&jc Seim; cmdiidnYS - 


INTRINSIC SEMICONDUCTOR || EXTRINSIC SEMICONDUCTOR || 


1. It is pure semiconducting material and no 
impurity atoms arc added to it. 

2. Examples arc crystalline forms of pure silicon 
and germanium. 

3. The number of free electrons in conduction band 
and the number of holes in valence band is 
exactly equal and very small indeed. 

4. Its electrical conductivity is low. 

5. Its electrical conductivity is a function of 
temperature alone. 


1. It is prepared by doping a small quantity of impurity 
atoms to the pure semiconducting material. 

2. Examples are silicon and germanium crystals 
with impurity atoms of arsenic, antimony, phos¬ 
phorous etc. or indium, boron, aluminium etc. 

3. The number of free electrons and holes is never 
equal. There is excess of electrons in n-type 
semiconductors and excess of holes in p-type. 
semiconductors. 

4. Its electrical conductivity is high. 

5. Its electrical conductivity depends upon the 
temperature as well as on the quantity of impurity 
atoms doped in the structure. 


X>tjffe£€incg. beivow) M-type ond P-type. S«.rn- 


■i ■mXif-llfiKI'liTl'tlfli— 

1. It is an extrinsic semiconductor which is obtained 
by doping the impurity atoms of Vth group of 
periodic table to the pure germanium or silicon 
semiconductor. 

2. The impurity atoms added, provide extra 
electrons in the structure, and are called donor 
atoms. 

3. The electrons are majority carriers and holes are 
minority carriers. 

4. The electron density (n e ) is much greater than 
the hole density (n h ), i.e., n e » n h . 

5. The donor energy level is close to the conduction 
band and far away from valence band. 


1. It is an extrinsic semiconductor which is obtained 
by doping the impurity atoms of III group of 
periodic table to the pure germanium or silicon 
semiconductor. 

2. The impurity atoms added, create vacancies of 
electrons (i.e. holes) in the structure and are 
called acceptor atoms. 

3. The holes are majority carriers and electrons arc 
minority carriers. 

4. The hole density (n h ) is much greater than the 
electron density (n e ), i.e., n h » n t . 

5. The acceptor energy level is close to valence band 
and is far away from conduction band. 
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P-M JUNCTION - 

wUi a. p^i^pe. ^ernic^ryplucfor Ju joined 

urt/t^h <3r> rpiype Atrn'icorxduc^oY ,-H^n 

dA CpJJLlc\ cl p-m JmncHon or Jt/nc^or? cUock- 

potfroadUcnr* P N dH-moH err) — 

Jo mojct a p~ n Junction P 'fKe n -type, crnd p--fype. 
silicon cyu^toj-s OAe ClcP f’vdo f'kin chafers. ~Tfc on Q u^fer 
oj- yi-i^pe -si Ji cor) , cin oluinrojum jnlm 3d ptaceof anc) 
kicked a AJ^\ rttrrjpe^a^ure, S8o v c P aduminiurn drffusci 
i rdv silicon and A p-jxjpe. A^Tn\cxrnducjfar -3> JWmed on 
q-n n-'type. ^erniconducdt)^ s^ch n jW-« 7 ccHc^n oj p-*ejit>n 
on n-r^ton 3 a caXGd P'-'O junc.'fi cnn, 

3>i£fuiior\ arnd - 

tokjujn P-n junc-Hor) Jd> ^rrned dux. -fo <=>il-jferer)C£- 
)r) Car]ctydYacU cnn cf cJaaA^e. QxAJMeAd m 4wo regions p-n 

jayiciloyi f fh^ jelt.c.irron^> ffrom rq-re^Hon oli^ttAe 44ovt^u^4-^ 
-Hoe. jancfi’or) indo p-r^dor) and koles from p. region 
cUjff-M^e. irv+o region. 7Pve mo+ion C-M<v*«_<je Cavrieri give-s 
n.se *to diL^juslon cuA^enir Qcross 'fhe junction* 


J 

o 

o 

o 

o 

o 

~v 

J 

o 


( ) 



Dull io diffusion o(dechons. and kt>les cl Layer of 
posi-hVeJy cWxAJfieo I donor cobras in y)~re^7&n and a. Zau^er of 


O 

3 

3 

3 

3 

3 

3 

3 

3 
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(.) 

r 

\ 

o 

r 


n^cefc* veiy ckaAj^M cttp+D-r atoms m p-re^ion ore crm^cc/. 
This ptSitwe. and negative. space choA^e regions on both 
s.ides ofc p-n jn-ncfiOKi ooiJl form a. rector) oo^uck Ka^> 
iynroobife ions and JU c,aJUUcl (depletion YCfpion. 


-X>tu_ ;h> pop'll vc and ncpejtdve. space ckoApuc repdcm 
°d~ junction ^ cm adectric -fteJlct aJ> AeJpu-p across %be_ 
JarKL-Hon- JDuje_ :fc> -fWis>. eJecrhric fieUd olftVeiopeol <=At -fk£_ 
jumcfi’on ? an electron on p-sidjc of the junction moves to 
n-sicU and a Ao/es on n-side of- junction moves to p~ 
SidsL ofo junction. TKjcl motion] of these ckaAJje. CaAxieAA &Lllc 
ejectnc field li Catted drift- As a reAutt of) ii ? Q drift: 
c\xhA.erd~ /itojits-, lAjkich U opposite >V| direct ion to -foe. diffusion 
CuMuent - 

XV\ +Ke. bfiJnrMvvj tbr dl ffusioy\ Curren f is jLajj^e^ 
but drift Cma ajly& Jj> Amalt- As the diffusion process Conti¬ 
nues f the strength ofi electric field across the junctor) increases 
and tkouby drift cuAAj.nt tncreoheh- This process continues 
Until the oUffusiov^ cbUiHerdt becomes e^uaj j to the drift 
Current t- p/ouj the. p-n junction jla /Scud to be he in equili¬ 
brium Abate and Huajl Ja no Current across the p-n junction. 
At this Ataqe. 7 the. pofenvaJi b a Trie.* across the Junction has 
maAnnum x/ajux Vs. Uot^> fhc movement' of majohhj ckcup^e. 
C<*h>c\es across Hue junction stops and tke potential acts 
QJ> a barrier ? h-enct K-nooon qa potential barrier. 

At room Jurnpeh.oduJije. (,3oo p) Vs jl*> ^bboudt o.s V 
fzrc Ge cnnd 0*7 V for Si. TTau Valucc op Vq mercies lojH\ 
rise in ±cmpe^.cdvuu. for (he qno| s). 
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BIASING OF THE PN JUNCTION - 

Thefe. QHJL -tujo methods ofo bioAin^ the pm junctor) ~ 

0 ) FbViAiarc) biasing C»>) Reverse bicosiv^p 

(J) Forward Qiq&nng I- 

A p-7i junction Ja -Scud do Joe foirooarol biased i^r 
-Hu. p<oA\ti ve Xe^vnimJ o/ fKe. exfestnaJ battery is Con needed 
to p-side and the negative. teArnmcxj to the tn-side of 
p-n janctior\> 

z»k m .r 

p : v b \ i, 


O O <>► • 10 

©J •4-* • O 

O O* . O* [© 

0! o . 

•0 

©j 

o o o+ 0+ j~ 

«• 0 

. 0>0 O ,0 

©j ° • • 


Depletion Layer 
B 


Y 




lb forward hia&i ng fke fwruoard Votfoije ojojooscs the. 
potenfioj barrier V 5 . As a reAuJt of It fotevvHaJ barrier Qnd 
io)dth of depletion )ajyer decreases. Tke effective vajue of 
pot entied barrier in fonoahe | biasing is (V&-V). 

(2.) Reverse Biasing :- 

A p-rj junction is scu!d to be reverse bicaec) 
the. positive termmad c>t the extern<3 battery 0 >nnectec/ 
to n-si'ete. and the. negative dc.rminau| to p-side of the 
p-n junction. 

Xn reverse biasing the. revere bia^ Voltage supports 
the p^eWkvvticd bctMuey Va. As a reiuiX oj- boWeA, 
pokevuiaj- and uxdth of oLepItttori Tester/] ir\c.recAcs. 
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V 

r 

r 

c 

r 

c 

f 

r 

c 

c 

c 


ITuc. e-jf-eofay^ voJlul oj- barney' pobervhcU UndeV 
revere bia£> Jj, £\Zg, + v>* 



Xn rovthJ>e^ biOAiri^ 'HveYe- d2> n6 C endue fa'cm across 
fhe. jurtcinor) cAujl. fo) majority CWu£YS> • poweviY a ^cu> 
mino/J ty Cabots p-n junction djode cross +bc. juncfion 
a^fer bcdrvj acceJet-ajfecI by KJg4n. rev/feyse. bices vol+cyjc* Tkey 
GortAbiuic a. CMMayrt coluch oa CoJUUdl m^e cqrreni* or 
leakage, cuftkiiv^b 


Characteristics, of pn tunction j^iqx>e ~ 

0) Forward ClocyLQcfensfics - 


plotting cl tprcLph b-eJvoej2jn ^brooa^d b/a^> volhye 
and fbruxvid cu/zhje-nJc we- <^ef d^u_ follousing <^mph. 



Xt found fbai' beyoood forward voftasj^ V ~ Vk 7 
Codlcd &me voltage (_o>zv for G?e and 6*7 y for S\)tUe current 
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•Hovoug>K junction staA±£ IricreaArng. ropiblly <ah fh 

Voli-c^e* qnol s6ksOtojy)g j~hc Jjneair voux\atior\' Bu^t keloa) 
fW KViee. v&l/b^je. #u_ A/cmJo^oy) m Current is ne^GybU. 
cone) +Kc CUAve. Ii no?v J-ineoA. 

Oi) RtVLtst Character laUcs - 

Or) plotting c\ g*?xpb bekoeen r^rerse bias Votive 
cmcj TZMth&e. CAjLh^xuusJr^ kk_ g~ef -Hie. reverse cW*AacdcLris»ffb.s a£ 
skovon m ‘fig- Frcmn 'PKjl CA/frMi sl iv€_ 'note. i-hajh m reverse, 
biasing o-^ p-n ju-nciton ? tk^L cuAJ^trcb -U very srmJU /m) 

and JLs ir\djLpe/io(jLiAJ|“ ori Val'bxje ccpdt> Ce^icur r^v/erse bjaA 
Vo Rcxge. , K'nowiT) <a£> b'r-€^»JKolcito'v> vol-P^-e. * 
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o 
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3 

O 

O 



REVERSE BIAS (V) 



<D 


2 

TO 

3 

m 

< 

'5 

m 

TO 

CO 

m 

•10 

o 

Cl 

TO 

TO 

m 

•15 

Z 
— 1 

1= 


!%■ Hul -fojjthAe^ biaA v/£»)'b^e exceeds *fke brexKdotfr) 
voi+c^e^+ke r-ev-cA^e CuWtivd dhrot^ +K<l. p-n juncfiar) unll 
bncreate abruptly' Tjy H^U CJuJOau^dr exceeds i^ka- raied value, 
of p-vo JuYicfJon (_specked by rviPTnufQc.tarer^j *fkc p-n junction 
u))l) dQ'nncK^ed. 
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PN-DIoI>E fts RECTIFIER- 

Rectifier Ja a cUm fee, uoklch Ju Lu.ec/ for Converting 
a\jviY\a£lr)ej cuA>rjLyd/Vd [feu^e inb oti recti Cuteuucj-/VdJbfje^ 

TKlhjl ojxjl. hoo fcyp-eA rectifier ~ 

0) HcUf k)Qve rectifier (n ) Foil utave FecfjjjVer 

(i) HALF UMVE RECTIFIER - 

A-C. VolfaJjc do b-e recftjfted -li Connected rfa 
+Ke_ p^rmry uFmcUng p, of a st-epdoton tiraru former* 

s,s^ -u> r fk£_ jsecendaAy cot I qjf Fkje_ drarA former, .s 1 
CoYine<^fec) *fo poTdhcm P oj^ the. p-n juned/on . -Sa. *bi 

Corwec.+ec^ fo t*v«_ pcv'bfioio r? throuffti foad, re&i&dptnce R. 
Ol>4puJ~ -Ll FxJCqJ'I O.CYOSS fKje_ Loo .cl re^fa-n Cc. ft. 


l-Oi 

Sit" 


> h- 

«h 

< O 





Working - - 

£>iour,^ positive, haljj- Cuc)c cj A-C,., ^ppos^ Si 

becomes positive. y £^_ becomes ne^ofove. Qnc\ tihe p-n jur>c.4iV> 
aA forward bi abed • TJic reAiAbmct o-j^ pri junc-Hon b ccomts 
Loto . TKc maximum forwahd current flows ro tk.c CdYcubt 
ct/W we oidtpixf across - Load* 

•X^UJt jv)^ ne^tcbive. hajfo Cyc/c afe /y*C» ■% becomes. 
rxefjocfxve., and aA poAifiLve. ♦ TKt~ p~r\ Junction i.s reverse, 
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JbiaAed . X't offers kxg4\ ne^i'^-fencc and hence there -d 
no -flcisQ CuhJcewt and thus no output across Loacj, 

itencc in the, output, 00 c I^Ave current Carre, Apon— 
cAa-tiq to one haJLfo Oycic ofo the. wave anal the otkts. 
W<xXk uA missing. That uA uoky the, process J-A CoJUtd 
wave Tectipcotiof) • 

0*0 FULL WAVE RECTIFIER — 

pbr- fljJJ ux\ve rec.D'fi'cocKon , uic kaA/e_ -to iu«- 
tooo p-o junction oUodes X>\ a-no) J>q_ . The. CiVcuif 3 a 
2Sko tom in ^3veyi -j^g. 



Si 


Di 

* 


Di 


OUTPU' 


>*h—'WW— 4* 

R 




S 2 


D2 


0 


OUTPUT 


4 —W/V^ 

R 


D 2 


WORKIMQ - 


3 

O 

o 

o 

o 

o 

o 

3 

•3 

o 

o 


0 


JD uhjng the. poAiftve. kaljj Cxjcje o£ A-L* -Hoe 
cUocLl -T 3 Ji> biased and the cUocU Pa is reverse 

L/aiecL TTvj 2- r^onoard current flot^s through cUode X> L m 
the <MJ recti on aA Ahomr w fit 

£>usang the, negative Haifa Cycle ofa A.C. the. 
cttocisL IDj jla V2/jexSc ioloubcci arid TH^e. oUoclx X> x (.s ^foiruxird 
bjaAecL Tbue_ foriwohdl Cuhfz&vot flows through oUocLc. Pi* We 
observe fkcxt during both the kaJj^ Cycles ofa cjuwuwt 

through R flows 'rn the. Same direction . 
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{ 



i i i 


i i i 

Due to | Due to i Due to j Due to 
▲ Di » D 2 1 Di 1 D 2 



1 1 1 


Hence. the DutpuX s\gmaJ Voltage. unlcLtrechonaJ 
kcivin j ripple Contents Ci e* ol-C. Components omd Q-c- 
Components og VoUruje)* Xt Can be. Converted into d-C- 

voltage by jp-H+eriioj through a fi It eY cireout: * 

FILTER- 


A single. Capitatov oft ktgh vqJujjl -of Capqaitcmce 
Connected across, the- output of recti fief Can ujahK as the 
filter- 

TKt, Capa a for offers touo impedance, to Q<C Corn pemnf 
(ftc - = 2L-nfc ^) offers infinite, impedance to d-C- 

JDu_e to ut P tKe Q-C* CLoTTOp©v\ent~ aJ> by p> atr**^t or 
filtoicd 0ut. Xt pvoducei a. volV^ge. drap aero^-s Loocc) 
t'UU-fanCJL Rl OS a filtered d>C- output^ lokick id cdroost 
d-C- Voltage - -Such filter aA ooicLdy tu>-ecl an power supplj-gj* 

Output voltage 



7) 

* 

m 

INPUT 

0 

H 

A.C. 

n 

m 



7) 


A 

—•—r— 1 1 * 

OUTPUT^ > FILTERED 

OF ?R L D.C. 

RECTIFIER IC f OUTPUT 

B 
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special purpose p-N junction jmode - 

Some. dxv'i clA Lukich bcosjcaiJLy P-n Junct-icm 

oUodjtA dhjL olM/elopeG 'for oU^fe-r-ercf- cxppJLt c-cxJ-tVos. 

C'O Z.ENE/R J>I 0 De - 

X"t oLlm^tj eol sp€ cJ&JJtj jho ope^ccte ivi Treve^e. 

brecxKo|oi>oio voltage yegjom c^rrtmvxou^ly um +k out" b0v\^ 
cdaTmge.c). Xr\ z-emer eUocU- bot-h p -s-tdls. omol n~ SioU oj- 
p~n j uric-firm coul. Uszavtty olopecl, 

Forward current 



A ei-e \\e r cliook koA> <\ un igu^. ^peocfure. tixai- tKe_ 
voltage ofrop across 3j~ aA mct^enotmb of current -f/oiomf? 
■fWt^Ja d 

Z^nfcTf dtcocU. QA fl, Volto^-e. Rg^ulftjpy — 


VO 


-z^ener GJocGl Ja U2>€c) \m rm^w fkc ConAfani- 
H-c^g_ potper .Supply • xr+s ujo voting lo^e©} cm -fke 

'fbct m reverse_ br-ec*-Kol ouyn yeg^'cm ^ a very smaJj 

chcrr)Cje^ in Voltage. across. +-he 'zioner <=G'oole produced < 3 . 
Very Lcvcge ckarge_ in Current -Hvrou^h tKe- circuit bu0- 
AMe- Voltage, across tHoe -verier <=Hod&_ r-emcunA CovV-tcircf > 

TTte_ dlocLt JA jv'm-ecl iyj reverse bfaA -fo 

’Hm. -fi m chAccb‘r>g ofc. input: kc/tage. throuati a. re&iAfarice R 

o^f Scufaiik valuAf ^ 
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Tke Cenr&tonat oixipLcf- voifajje Jj> itxJKar) QCrozs a load 
TpeKi/Sfariee. R L CmneCjfepf In pctitjailcj udfk oL lode_* 


FLUCTUATING 
D.C. INPUT VOLTAGE 


CONSTANT 
OUTPUT VOLTAGE 


working - 

(aJI^vo ike, irLpbch ol'c. VoHo^je Q CTOSS TLsurd^ 
cUqoIil ivicrea^ei, ketone?! a GeJkicu-n Xtmii £ G-e. zieruA_ 
krea^atabo-n valiadje,^ the, cjjJiA(uvh 'fhvoi^h fhe, cJrcujjr 
2ri’s€5 sha\ply , CQusirtq a m crease, tn Hae, 

drop across tKjl, c/roppm^ resistor R, As a xesodt 
oj- Jj-., tWjL Vof-fa^e oicro^S fhe_ zLener oUode remain 
and ken cl. ike ouipui* VoH-cxge. Louoers back do norrm) 
vtxJuc- 

LOWn ike inpixj- eLc Voltage, across «B\e- 
dJode cLiLCrcaAeA iKc CU-V-t^nd" Tkvot^k tKs Cjrcuit 
down AkaAply CQouino. s>uffi<ue*dr cLaert^sc. m the vol-tage 
cicross. ike dipping re£vs+t>r R. As a reiuJbi ucf^ 'the. 
Vol+aye qcjtosjS ike ziemA_ cOocLl Yern cur\/> Con^fcmd and 
kence fke outpup Voltage, IS reused to norrnaj. 

Henm ike oudp vdr Volt^e renocuyv* Cov\&fanrdt* 
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(H) PHOTOr>IOX>£ - 

pko+oc^ocU, an opfoeJeciyoy)k chwicn 
m ookxch CXOiXc.yit' OVz>aeYZ [ejection} orr\d kol&>) OJol. 

A^xte_c| bp plaxoforu throi^jt\ pkofo exd+subox) * 

Xn pluib^AOcLu a. dranJpahMAj' u*ly)cIqlo uA rnacU. 
to ai_li)u3 the JjLcpUJt of AuitxJble. jpresjuJLncy -to ;fbJU &*\ 
3t » T t 3 a op^3teo) aJad(j 2 A reverse bjaA* TRe Conductivity 
o-^ p-m jurjcfj'on pKofocitoct- increases um bh the. increase 
m irticuvSit-j oj XJgXj- ^cdlirg. on 3 t. 


LIGHT 





■►volt 


J 

3 

3 

3 

3 

3 

3 

3 

3 


WoTlcim^ :- 

token a Xtjht crjj greater 'than-. 

■jWbibMen evu^y £_hi^ ^ £^3 gs mdcUnt or\ d 

reAfeAAe b(o_Aeel p-n Jund-Kon plx^tocUodjL) or) adctitioyiaJ 
eJeciroY) hole. peuys oajl created m the. cUpfe-b'or) Layer- 
JKjL^>e. cbaAge Ca>£*Jer.s> flow across the, Juncf/on omd 
generate, o. -reverse. current across the. junctor?* 

Xt aA found that the. reverse ^cLfu^och'cnr) Current 
through the, pWotoM odjL vcthjeA aJmcst JjyurvJi^ uj-ith tkeL 

XdaJnd~ /WeniJby• 

UjKm fkd pK jdrodJiocJUL- aa r^Afvrse. bj^eo) ? fWi 
A. cesdtdr) current exists /n the Ctrccui -ever) ooKin no 
JU^bd 3 a )yicJicLad~ on the. p-n jctnotfoY) cf pkoto<Xio<3U_, 
TRXa CJViHexvt JiA CaLLtj cfex^K CMftXiunb• 
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r 


(• 

c 


o ^ PWxijx^odiLL — 

Co In Pk/O-ft)cUXe-C.4: ) OY} -fov op-Kc<*J 

Cn) Xn obuY)0^uJa^ior) -for opb'ca] > 

0*0 In -Suj »'hcKj’n^. -j-Kx_ cnr\ avio| c>Xf~‘ 

Civ) Ivi YLQcUy)^ ofo Ctrr)pixbexs ^ pQY}ck ^| Cccrcjs AnJ XdtpM. 

(ill) U^rHT EMITTING DIOPE C LED) - 

LEX> J~& a. pKofo eJ^.cjfroin^ d. <=Llk/Icjl. uj!uc.P\ Ctfnv/etrXs 
d£cX*id_o_J Iwfo . 

XX -U aKdqvily Xope.<=>l p-n junoj-io^ «=>Uoo|j^ toWcl^ 
ermis, sp>oYvfa%YijLouA rex oU^cLa cm. (^JJcprJt ) undur faru&rol bia ^. 




B 


Xn LED u-ppe.r Ja^-c.y oj p--fype /VemK.O'nol- 

Licjfor Jj> ctzpaAbzol loy c?Ujftcs]oY\ oyi r?~ ^Ype, Xeuyex of- 
/>tYY)\LOY)oluc. r ipr^ TKx- rmutZtU’Aed Ceyvbcjts cvul provjoUo/ Y^'V' 
0t PP'^y^X rforuoasiel bloA VoH'&^e. Jx> 'ft**- p-H juncfa'o*) 
MiocUl rproYY) bectfevy 'through a v-^/<*>t3-ne£_. £R) to^'c-h 
CanXrok -tkjL- biAj^idnjti^ o-f- JJgArf e.rn\jf<_o(. 

Working - ., 

' “ Ujkmn p-n junction Xd -furujoc^l b/ct4eo/, 'H'vl, 
na© ve^rnenX oj- majon by cJxaJi^c. CcfrJci&rs* tp<JGu ph<u_ Qcyqss 
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the j u to c_4i O’n. 7 TLxl_ eJjLCjjirsY\J> mcve^ -^renm rj-.sioLe_ do 

p - GoLe 'Hajl j imcj-j oy) and wcvd /r&m p- 

\SioLz. fo 10 - £.ic(jl dM'rxzuyti pKx. j unction . tis a. reALLbt 
- yC t ? r fiv«_ Geno cercbradPoiri oj mmoti-hy CAvnsi mcreas&i 
rapidly ad dh& J ofncdion bounafasvy • 

Ttiese noimoY-rty CoAaGjLs recomb'me- urf-Lh MQjonbj 
CoJxh4-ejCS> neaJzL junction * On r-ecernbmasL'on ofr ejection 

and hole. r hKiL CruAfftj JlL ^fverj out ir> 'Hoe. j^orm of Lescj' 
and Xn p-n Junc-hon dJoctu* ma.oLt of mccfe/joj a> 

JuKt cjodMurn aAAenictc C GtaAs^^ ^aJUtium ptio&ptitoU, ££rccPj 
Qnd ^oJJauvyi - <xhA^Y\\djL - pl^o^pkjoU. ( Oa/)s P3 a. fvejxdtA- pvi~- 
Omi^ QvuAyy-j reJ!eAAec , | *tuAJrvj Pke- y^oYnbin^tioy) is 
)V\ the. jorm of vis\k>!e_ jU^kp. 

Advanfatjed of Led over Bulb ti 


C-L) LED KaA LeAA pow)eA_ ocnd Loco opetediorioj Vd)-\-asyz_, 

(J.) LED k*A paAp action and no uooaya updCmuL, 

Qi>) L £ D uA c kiLCLp errjcf ejxSy d° horptlg-F 

(0-) LED e^no be. U4>ec| -for YoOxj^tij op use. £-*^, jn bcc^gJa-V- 

aloLAYy\ A^Apeno^ in oppiccd Corrimuyticj^cKoy^ Jro oLUjpcd Lo<0cL&i 
etc. ^ 


G 

O 

0 

o 

o 

G 

o 

o 

o 

o 

0 

o 

o 

o 

0 

o 

o 


D 



Explcuvi ^v?v\g resJiAOVl ? LoImj pKje. semiconductor 
Sci? ULed -for j0b/Jcpdb‘on o^f viable. jL^ltir LEDs mutit 
Kwe ci band cfr ad X±oJbf irMhhj^) J.gev. J 

^^icondu (dors loi+h bornd cpxp ) Close. Pc 1-ffev 
a>^ pA^ers-ed ch> toclKjl Led 5 Wcuaao. pke 
$d°jMd f oULU iv\ PKe. visible )Pe^0'n c^j £M tAjcivfi specJriwh 




ITue other TeaAori to ^seLtcf PKcac tnoj-etiiak oiul 
klgti optical absorption and Goto cmP - } 
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(tv) scalar cell - 

hr So \oj-l ceXA Ccm vests eruA^v i rufo 

eject'd caj truAJf^ . Hr Ja cJUc a p-n-Junction cUocLl, 


LIGHT METAL FINGER 
, , , ELECTRODES 




GLASS 



METAL CONTACT 


A Sola/2. Cett CovL*jU.bs of 1 q. silicon or ^aJJUurr)~ 
(XMzr)\cAsL p-n junc-fton cGooU. packed In q can unth. 
^ia/A io\indo[Aj on 'top* TPul upper layer tx of p-iypt xzmA 
Oomoluc-tor• Tt Is very bun Ac that the mdctud JUgM 
pKo jvY\X may coaly reach the. p-Y) junction > 

On> 'Hoc fop face of . p-Xayer ? -five sryctoj finder 
eJe ctrodjA Q/lc pAxpctAxcl In circles to have. enough spctcjr)^ 
befoo-ecn -Hve •fingers 'for bKe efo reach +he p-n 

junc-flon bhYou^h. P-lcxjye.r. 

Working [- 

Wbqo jokoiow oj JJftbd (of energy h\^ %) 
'fedi at the junction ? eJeciron -hole pours arc fp)tXQted\ 
in +hc depletion layeY* JVul. eteohrom ant holes produced 
move. In opposite dureettor) dux to junctiem fi'-eJol. 

TKe- photo ^enfAjoted ejectrons move toojahds n-slde 
crncf holts move fouookels p-s]cLe of) pm junction. They 
(AtU be Collected at the— two siefos of, the junction 7 giving 
vi sc photo vcltcjjc between -the -bp and bathm 
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medaJ elccirocLtS. (a) km chn exfar/ia} bad M Connected across 
moJrol electrode s q pWofs Cutrer& ^/ouos* 

Thjc V-Z cWtViqcieMsbcs* 3 SoloA Ceil Xytrg )*\ 

-jnDuAtb ^uaolrartd of *+Ke. C 6orcllY}cck_ axes* Ti Is so because, 
SgIckA- Ceil cljblk rtbi dm bo CJASOzjmcb bud /£u^b>X/ei> -to -Hm 2 _ 
Xoacl. In <^rcLph point f) fepcesends open circuit volfc^c 
and pd-nd £> uepY^ercf 1 ^ skort circuit! . 

Lists 

CO S©laA. Cxib QXjl UAed ofvr cKah^r^ -S-forp^e bcdbfenW 
]r\ day dime^ ooldck Can supply five. pewtr olitteing rug-ldh 

(Vi} Solah. edis aAx iMed jy) scdelUtes do operate H*jl 

elect y>co«J instrument* KiLpt irt&icLe. -Hue JaieJlite. . 

0*0 -Sol <*h- CjlXXs ahJL us-e! to Cixieubdors, Ujaickes eitc. 

(.W) Cells cuAe UAeo( *fcb potw&r jic. signals. 


SVait +io€ re.040/) 7 LoUy (qa/te is Ymst co*nnoor^y used ^ 

Jo making AoIoa. Ceils . ^ 

-" 7Ra_ ajfj- pk-fi- maxiVnuro trdejrcdhj ofo r Ha£_ 0 

s»olct^ YaoUaJiov) JlA nearly xs* ev. Iv> oroleA, -fo Kavt 
pkoto c redaction -Lkec enxA^j YadJoJh on (hv) must 
be greater* -Bvao emeA^y band gpxp 

TkjLhuLrfore^ fbjL. /iemiconcUicdcY uridh energy band 
^a_p aJ^otcb i'-S" xv ott LcooeY and co'itb ki^tuLr" ahsoYpdior) 
coejjfi'oeni* -L& Jjk&Jy At> baiter aoIoa. CcmvehS) oy) 

e|fi'cjdnc^ * em/L^tj band ^a-p s? Js 1 -1 ex/ qnd 

“/or GjqAs Id JLt> ahoud jpS3 sa/. ) 
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JUNCTION transistor - 

( - —— — - 

A Jur^c-fiOy) JL& ok>4air>ec| Joy gYTxdng 

( a j-hir\ XxyeY ofo cxtul Xype^ A><^nn icome)ueh )V (P oir r\^ 
lm k>e^(Ai’CjfLn *HoO 'H'V'toR loayey-S pj-' O-pkjA- Xyj^-C. ^emn} - 
Omoluc-foy £ n or p} • JTvuA ju^nohovi 4rayv*>iAtt>Y -4A 
cl ^emScooolucioY oUa/jc£_ hoivj'ng. -Koo ju'ncioorjs ckio 1 
4e^romoJ c, . 

lTve_ Xhr-ejL ls*yz>a> jumcjior) pronators 6AG- 

^ ^ x-fc -Ia a keAviiy doped 4 kic|\ I ay-er 

oj -hrauAiA-foY- 

(ji) G>aA£. C&)- X-t Xa Xi'^MXy doped pixln Xay.er oj 
^rayUiXW oolXch Xa m midclle- 


(iii) Ci.lkc+0-rCc) - ri ^ q moctiAcctely Sloped -Hu'ck 
layer cfc pretn*lAjor. 


si Tie, 


c > e > b 


J^oplinCj 


E > C > B 


TTul 'funcJioY) ewjffcr iA J-o ewii ihjt /nyoyiiy 
cka^ge caMJ<jfs.and /Ac, j^inchoY) oft Coliecbr Xk do 
Collect ikjL mcucyibj CaJOutrs . Bmxl provide* fKju prvper 
jrdt-eJiacf loiO k-erLo-at*) dAc, t-rniifeY arid CoDecjtoir. 
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WORKING OF JUNCTION TRANSISTOR 


(i) PNP TraMis-br - 


A PNP '/rqyiAiA'tDY ~TA obfOAYUol by 

A * f I I \ ' 


g'TTDiA^’ng q 4 iun 1 cu^er 0^5 n - type /S^ooicondLfcby 1 n 
b^wedio 4 ia;o relqjlvdy HucK Layers of p-iype. Amloynducbr 

To A-tucUj {Vjl, (AJorkJr)^- ofo p-N-p 'tr'QYisUjvY r W^z_ 
ej^eAjrruLyitcJ a^Wn^erneni: xA A13© tor? fn 



pnp 


I b =(I e -Ic) 






Vee 


Vcc 



T^e, emitter- bo^e junction 3 a ^jWwoAo) blamed <3r?d 
Collector - baxe. junction Ja tcve**Ae biased cynd TbZ& 
otrrQncj&rrien't Ja Kno^n GA Conwon babe. CoryfiguA&dhor) • 

Holes coLlch. QhJL my or 1 'by Co^aers In emi+hey^rc 
repelled *b^atoU bcxse b^ poN+lve po’krdi'oJ on emlther 
oltuL 4t> baiter^ Vee 3 re&uJbhV|«| In emitter Cu*Xmt~ Ie ♦ 

TRj 2_ boAe beJng 3©'n ond X^4\ti^ <doped Kcia 
bo to nurnhtJY. cLdnbthj oj eJectrotXS • i/O Ujl*d KoIea edjbehA +be. 
boAe lr^lon, Pkjua cmXiy a -ftLio kol&i, £ re Co¬ 
mbine. unth deszkrons ? re&uJiting boAe. Cuj0Lzy& Tb .Pev& 
Xb = 5% J e - o-oSl e - JKz- rorncunm^. 3s~% hde£ poiA^ 
over to -Hoe Coileefor on qxcou-nt' o-fo negative potshot 

dux- do bocfct-eYvj Vcc jY'teiLktlricj. ; n coilecW dtAAJzxni’ X c . 
COk£>^ Ic - 3&z I fe ~ O^Ie. 


o 

o 

(3 

o 

o 

o 

0 

o 

o 

G 

o 

O 

o 

0 

o 

Q 

© 

o 

a 

0 

3 

,3 

o 

3 

:> 

3 

0 

) 
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As one hole reaches fhc Collect^ ? it is neutra- 
XJtseJi by -the flow of one electron from the nijjcdlve 
'tcA-mmcd cf -/fie bectye ry Vcc to Collector through Connecting 
(*/}*£• At the Some fame a CovaXent t>omcl Ju bvoken )r\ 
the emitter y the electron cjoe£ do the posmve tthyn lmj 
the, battery Vbe through Connecting wire one] hole produced 
be^ms to noove towahcls ba4e> 

Then . one electron flows from yie^cdb. vc 
o 4j bahfery Vfee to positive, te^jni naj (f battery Vcc* I 0 W 1 
rke- kole Coming. -jV^on ewiiter Co mbmes with the. electron 
f n baAe^ the defaency ojj electron In. base. *& Comper\2&feA 
by the flow of electron from negative tt&mmot bathe.ry 
Vee to the. baAe throufn Connecting wire « 

TRua the. cusi>zjLrdl~ m pNP 'tvansU.'foY -U Ca^yeol by 
boles Qmd at the. sAanne time flour Ccnnamt ration hncurtb- 
axinecl. Bwjh m thsL. extehrnot cucuu-t the. cu>t>tocj" JtA dime 
"ho 'f’loMj electrons • 


HeAz. We Can see that 


te. — Xb ■+ I< 


CO KPN-TRANSISTOR - 

A npn junction trom^^tor Zi 
obtained by ^YDt/oirKj a. thin Icoyer of p-fype. seyniConduclor 
ivn b etu) 4 Jur\ two reied - t\/e.(y XKxcK dcoyeYS n- type. se/ni^ 

Conductor* 

EMITTER COLLECTOR 
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Tn Tk/£ Case. aJso The eno’i^y base J orison )«. 'ftmoctfd 
b\cu»ec| Q-ocj The Collecrfioir h>ct\^ juncfior) revere, 

biOAed* 

EZlec^YttyvS UDhoch clHjz_ moj ©y-iTj ckaAJ^X CsxMjeXS 
r-n emi-tf^Y cxhJL rcptXJb lc| ticoocads baAe. b<^ negaTive. pofe/i- 
TTaJ ofc v EE an emnl+fen, rx&ulTing emitje.r C-u^uaj - Ie. . 
The, ba2»e_ be^'n^ Thtr\ Onricl Xl^M'Ty otopeT h<aA lot-0 numbe/iL. 
‘^eyiArt.^ ojj holes • h?hcn dzctyorjs emjfeY The. baAe. ’T-e^dcry^ 
-bkiMA only c\ holeA C 5cu / ST»_) 3*^t by 

The. boleA ^ <YeAtU4m<|. in baXe Cumcjl^J- Xh (f 5*/. » O’OSX-). 
The. Fenoaimm^ 3-s~% e4eclyor>s pcovA ovey To Tke CallecfoY, 
cr\ qccouyiT Kx'^Ti poAiTivx po-f-eyiTioJl oj 1 CollecToY oIlgl. 
-to bcdteYy Vec 0 r^ulHng in Ccllectior cuMint Xc 3S7. X* 
~ 0'3SI e ) 

As one eJedron reaches The C4>//eoTor , i+ fWs 
To The. posibve. -jerminaj ojj bcutfeyw, Vcc HnYDugh donr)- 

e-cTno^ UjiYC. A~t -hhjL V>qvyul Ja'mc.^ one. eJecdirori fiouis 

from negative. tiesminaj ojj Vcc To positive, tiesmmai qf 

Vet Grid tfnd orje ejecshron fioujs froty) negative Tem?in<*| 

Vec -To -e^oiffe,r. 

h) kojr\ The eiec+ror\ Covnmg frOYY) e.m\ti~e.y Cnrr>— 

bir\£> uji-ph The. Wole, inn boac P The. oLe^i’ci’en Cy o/ Ko)e 
I'O boAX -4A Cj>r^peyiAtxticcj l=>y The, bY^cLK^yjx o-f Cov ^J-evT 
band fhe^ix. The ebcTrW -So jf-eqckeo( /lot^ jfa The 
poXifi ve TeA.YninaJ o^- beebjery Vee ? Through Canned mg 

1 ITua in n-p-vi Tt^yvAjaToy'' Thx. Cxa/tJYcvvT Ta 
OxMJeol tnAjolx The Tr^m^^ToY oa uj-eU. as in eyfernaul 
circLuT by The ele,cTronA. 

TFvuA Kaag Cnn sex Thai 


0 

o 


o 


a 


o 


Te - I. + T, 


O 

o 

o 

o 

a 

) 

' 

.) 

o 

"3 

3 

d 
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COMMON EMITTER TRfiNSISTER CHARACTERISTICS 


TRe u^p A+Mcly -fke chalet- 

e>uA-Hcs of a tx~anA\A+DYookzn emitter Cu> Ka^-t cu> o_ 
Cm rn no on be irrni-oaj JlA Ako^on { r) 

6cx^e Xa -Hoe. nnp*-cb te^rninoj qnd Collector mi 
T he. output t^ArnmaJ* Hcul aJAo Xe. - lb + X c . 

mA 


4 B 


r- 


*Rb 

\Ow 

+ 

Z Q?9 v be 1 

V BB 



lb 


Ic 

npn 


(S)v t 


Input C Kafka cterj^tiCS - 

1+ YepYgA-evits tk^. V'&fucxJti/ on of tke. baJLc current 
Xb Urith bau enoi-ffe-r VoH<xgc Vae , Vce fixed. 

/)s. aH/xoy) in fi'cj. ttojL current XA />m^UJ cu> J-cm^ qm 
Vbe -0> /•£ ss thun the. barrier volfa^e. (jOkcn Vae Xi 
^jY-ejsdtev XbiQr) 'Hoe. HoOtki-ex volfo^je t~k£_ cuxve J^ovK 
^jYnjloA. to -Hoot cvf Or ^VrujaAjd b>jo»A^c} oLJooU_. 

At a fixed poirit on bhJL ClwcQCfeA^^fT , cs ? U/e. C qy) 
find lYt^uf cUjnmMic re*/fiance, of tran^A-fa r. 

X-npuJ- oU/*no»mic T€*l&+cmcji - _, , .. , 

---- 1 - Xt aA olxfineo) OA -fk£- 

Yadio change in baAe.- eno/tfey vo/faqe (A Ve>e) to tko 
T«Aw±f)Y)g ckange in the- \dou^_ CJMxJiydh (Alb) at fixecf 
Collector ejmiHer Vo l+o^ £ Vce )- 


Rl ~ / AwVb, e 


Vce “ CiDr>Atc,r 1 't 


Ri ranged from 
ft*j hundreds to 
a feoo bHouncf ohm. 
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MM) 


Vr.F = 2V 


V ce =4V 



10.0 


O o.io '040 o.feo 0.80 1.00 1.20 ' Vbe (V) 



l b = 200pA 
;"l b = 150 nA 

I 

n I b = lOO^lA 


1 I b =50nA 


1.0 1.5 2.0 2.5 3.0 V CE (V) 


Owfpi d ChQYCtcJtaris’tics 


Output CKoaa ofcm-Kc s - 

J7: Trejpve&ands tkJC. Va/uectior] of Oollecfor 
CuWtxwf(lc) k)i*Fh Collector am'iifer i /oj-fodje Vcc ? l^pinj 
baA*£_ C.Xb3 frxe/t- 

Frwvo +Ke. otorve,-, +W<*Jr 'fc> Y a 

VcxiujL Vce , Ic La^ge fry Laxter VqJujl oj Xb. 

7Vu^ K<xpp£ns * because. -fk<_ XrovvM/S-fajir ai> in ScdwtHon 
State- cind in Qc7ive_ S'h cfe. FuaT-Ki^. as /on^ OS 

-Hoc Collecfay emiffe y juncL-Hon Jls reverse biaAtc) 
lAie Tc Gok*cVy aA cUfoo/Sf fncG^enoLuAX VccTRt, 

VocJtu. Crjy It kowjeA'CX' Corcbrolleoj by Xb * 

Qu^-puJ~ J>yr\qnniC rc&fcjciilCtt. C Rp — 

T-t tk oUfimol OS tkjL ratio of change. } n 
Oolleckr-enoift-er volfo^je. CaYce^ ^ C-bponge. inj 

Co)lec_k>v CscS^Yd(2lXc ) 7 U)ken base. CMhJLrt Xb oa K&pt 
CoYv^fqyii'. 


O 

j. 

o 

o 

o 

o 

o 


R " = (fir) 


Xc y = CovvA+oytt* 


0 

Q 

O 

9 


•:) 

) 

■3 

) 

D 
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3 


Ro YcmgeA frenY} 5a :fc> loo Js»a 
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TRANSISTOR AS A SWITCH- 

^tAji'tch vxl A Q. ob-jj'iCJL- j -to 'on' or 'ojf^ tKe 

CuaacyX !vo the circuj-b 


T 5 UncieAATQnd t-ke opeXjx 2 tior\ 4 W. transistor 

ci Suilfch 0 ujc T7p^7 traytSi&to7 up-fp Comryioy) 

ejnjtf-er C&r\fiouh&£XoY\ n (X*> Akooon no 



*C 


U-snn^ KirchhoJ^is Volbxje Low- ^y* t"Ke. input circuit 
We- hoive- -Vsa + t b Rb + V B6 = 0 

or n/bb - IbRb + Vue -■ (D 


pbr* £/ jyciniiA-foY Vae JA 0*6 v -to o.* 7 V. 

Pot t~K* CUtpLct ChuKAetevbttcs ? loo Kqv€_ - 

— Vet -t* Tc Rc ■+-Vce ~o 
Oy Vce - Vcc — IcRc - © 

fA^e. Cotr") #M.ume Vbg, US tKc_ etc.- injbut - Votfojjc. Vi 
and Vc.e tUe output vo|+o^ Vo • T\juo 

fmcnnn e^ ( ® Vi " la Re, + Vq,e -® 

jy-orr) -es^. © V« : Vcc - ^tPc *-- ( 7 ) 


Cl) Xn Ca4C si trani/S-far as. Vi < 0*6 V, there Ja 

rio Co[/eet«r Cuhhjvnt (x c ~ °3 ♦ Atou> the trans/itor toil) 
be ir) cut ojf- .Stode , Abo Vo - Vcc • 
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(ii) U)ke>n Vc >o-6V buj- rujzjJLy 1-ess thqr> iV, -Hvlhju 

UH11 be -Some eallectoy CuAAeni - X c • From esf- (?) 0i 3 a 
deaA blnot ga Xc mnreoA^A ? Xke voJuu output \joH^je 
Vo oUcrcatei* UXtb -H^jl tncxea^e oj Vi b^yonol o-GV^ X c 
nncreoAei. oJmo&t Unload y and so vb oUcrec^e^ JLuyiecjJuj 
bill Vl becomeA rizjzhly 1 V. X-n tKXj a i bucdi Ovi bhe. 
•irqYTAUbor is in active state. 

0»O t/oUan Vi ^ iV ^ tkc vocation ofy Vt and Vo is 
non Xay ieak ? fcvecauAd £vitb tfte increase. ;n VI y Vo is 
-fomnc! tc> decrease tr>iA>aAd-s> zero bub never b^ccme 
zLe.ro- Xn tius coac. bbc. Co//ecbr cuwurd x c became.s 

maximum omd ttie. transistor 3 a i -n. satxtAatiov) Atat?* 


0 

0 

o 

0 

o 

* "N 

) 

O 

0 


IS 


frorr) tKe. above, IaJ£ note, bhodh a/> borvj cv> VL 
to to t VI < fl*4 v) ? Vo JLa t = Vcc^) and Xc -ti> 

n£a*Jy e^uaj tt> ^lyd * ThjL transistor -3s not LOorfcmg 
crr\d dA ySoJd to be m Aujibched off Abode.- 

Vi aA (_Vt /• Iv) Vo JiA tout and jU 

KlEA/cLy -e^jupd -4^ zL-eyo. Xn XtuA C£*s*e. Xc ds maximum. 
XKx. 'tvctrvSi A “for 3jk noto ffjJJjy C^y\dtucbiy\^. crocl uA Aoqd[ 
•to be in Atoitched on Abate* 


O 

O 

0 

..> 

0 

0 

3 

O 

3 

3 

3 
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TRANSI5T0R AS COMMON EMITTER AMPLIFIER - 

cimpJU^fieir i's <a dxA/ice Uildch ii MAeol for 
i'n creating Mojl. aropiJIucle qf vo^Ution of a£t&iy\attn% 
vol+o^£, oy £uA\i.Yvt or potoer. 

TKc_ cW court* of a CjctYnro oy\ err)i He.*' amplXfo-tr 
Jj> Al^o 60 >o [n TK^ ]r)pMj- cjr c.lu* t forioc&io ! 

fcJctKebl oinci -HKjc. oudptd - orctu-t dj veA/o^k-c. fc>icu^eot 
H-e>^c Hkc, reM£'tone*_ oj; i-np^ cjrcou-t vU toiM cnoo! that 
oud-pccb cJyc.ua t oLk KJ^h* 



Wkiuo no 4-C- si^naj \ZoH-qgc aA coppiiec) .to -Hoc. 
input circuit bud" emifla- circuit ih cJcsed^thiy) 

J^ujl 4o Collector Cjumjly)^ I c 7 Vo/faje drop across £ c 
JU Ic/?c • XjJ- Vc. oA Collector Vo/faje. C patented oU^f. 
betomn Collector and em/ffer) t~han — 

Vbe z= Vc + Xc or Vc - Vce - Ic£c 

U3km the input' si^naj voltage, is fod to the 
emrtfef baAc" circuity uU* will change tbe emitter Vo/^e 
Qnd he/iCC to the. emitter cxxrrcn't ? UlhJch inturr) wi/J 

ckcmge ‘-the- collector current* 
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tkc Collector' voffage Vc a»)l vsry 
ito accoY^nte ujith relocHor ) Vc - v ce -XeRc 

ITUa VCLh\cJi\oY} m Callecfor volfage <=*ppeah. cw?p|ff-ieo| 

OuJ-pLcJ-. ) 


PKa&e ifeWiD 3 r)sk*p bejumk imput" ftncl ouJpufr VbHayl- 


0) Jfruju-ng Po£»i4iv£ KoJ|y Cycle inpLcf- A’C- VoJfage., 3 j|~ 
-SappoA^ -fke 'jWwajtd blowing O'f f-kc ern’iihcx-- bco^e 
ciircuu-t - JbujL. -fr> St~ Ie nncifeaAAA cj-nol CorusepLoe>^pl \j 
Ic increaA^. A.s reALUf oj- Vc oLecveaAes,. 

JTiu <s Giufun^ positive. Kai^ Cycle. c>-f- iV>pui *C. 

Vojfage j -pkc OuJpLoh -Aijpnctl volfy^e vo/m^A fbvotwc^k 
a ruLga^ive hcd^- Cycle. 

0* ) JDw^mcj negative haJ-jj Cycle °j) hnptj Q*C. ? Jc|- Oppose* 
fke. ^oTuja^l htoAmg of esniifcr bose. circuit f oiuu tv 
Stt Xe aiccrea^eA etnef Puc l Tc. dtCYecuAel y A.s Q ra^ulf 
&]) 3J“ Vc incyeaAeAp ie. •fke C©|)ecfor becayneA more paii-five. 

TKu_s oltau'nj nc^cuh've kod'j) Cycle erfo mpuf A-c. 
slgrioj Vo If age , ffvjL oix^pi^f AigvnaJ Votfuge, Varies through. 
poAi-Hve halj cycle- 

Hence, fke r^pui* slgncj vo|f<xge GnncI oufpuj' siono) VbttAge 
OAy ho o^jboATfe phaA-e. (ye. ff?o* ou±~ of phaAtS) m Commor) 
ernifheir QynpJlifieY' Orculf. 


3 
. ) 

) 

Q 

Q 




3 

) 

D 
) 
) 
J 
') 


3 

;> 
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VARIOUS GAINS OF COMMON EMITTER AMPLIFIER - 



It Ik ot^Vvcp/ aj> jrhiL fizti o of j tWjl Coj{e ctoy 
Current (ic) to tivc bate Curreni C^b > 


let Xfc+Xc. 

£> 7 1 

A-C. Currerxt Gjoi-n C ft**.) ~ 

It jlA alcpruLol ah tKe Xactio charge, in CtlJecfor 
CuAh^nJt (AXc) *^ ioe - C ^ c5,, t3 e in ba^e. Current Cai^O 
Con&tcmt Collector VolK^e. 

/-trr ct tr^rvi/zS-br )2> Xt-tA 
Ketwouo IS to SC> . 




C 2 -) Trans corducfance ( 3 m) - 

II Ia oU.f \mt +W rouh'o of ckamge ir\ 

Col lector CLiYrent . (.AtO to the cKennge no ejmitfer 

Voltage, (AVl). XtA unit aA XT 1 . 



(3) A-C- Vplfage. flano £Av) — 

It uA oltJptud aA tk*L VocHo of 4 V charge m 
output voltage. (AVc) tt> thx. change ir\ input voltage (aYi) 
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(43 A-C. Potoer Gjcmto — 

rt a* oli^Wol ak +Kjl raiio oj Hil charge in 
oud^pudh potoey +d fhe change. !*n iv>pcch- poweY * 

A-C- p6ioev ^oun - 

^ PL AlJ x Ri 

= p!~ c x y-e^fancfc gain 

= x (ft,.*. xmf^nce ga^n) 

AC- Polo€v Cqcun ” jP’oi.c. * Av 

O) Rfcledion&lup Kebocjurx 0 ( grid |3> - 

Q-ncj 



1 - 1 

LOkoxc J2> current ( ^ 3M ^ ,v ? C£ Conf/^iaK&rv 

Qr\d oC C-UAJSjm^" goun I'n CB Cxnojngurcch'oyi. 

LOkvu, 0< oC < 1 


o 

o 

o 

ft 


o 


o 

o 

o 

o 

o 


<x - 


I c 

It, 

l£ 


(? 


Q 

a 

•j 

.;> 

3 

) 
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( 

\ , 

r - 


TKjl AC CJAhfujrdr <pun of ck frandi&fvY J>A lx o. 

-O fhjL Charge, i Mbe CAHecMoY CWOujrcf m fhc fiQf)- 
AiA-fayf foho.se bo/^c CuM_&Hi" chern^A by loo JUA ? 

(Si/ven fhaf - ~ J.xo ^ Alb - jooMA 

l/Je. Ktioio Mai'- ^ _ Ale 




/ Q-0 - Ale 


Joo *)o~^ 
Ale - 12, mA 


AXc. - fQ-OX/OOKID 


r< 


^§3 TTu_ j'npui" AU>Stance, oj’ q CE~t^Tl£lArfaY' aU, looo -O.. 0y> 
5£o1 cWgirg Xb ba^e Cixiihjmj- by io^/y^fhc Collecicr 
Cu>*>t_ent irjCYeaAeA by 2-mfV q AoaoI Y4AUb*9C£. of 
5 K - n - Ja u&ed no +he. circoub CaJcuidcb 
) Ike Cu>i>cenf ^a-tm (b) VoRcxye goun of qmpXcjie*' 

Sof G=\'ivejf\ 'ftloi - - Ri - [ooojx ^ A lb = lOUA 
Alt ~ 2m/) > R R© - 5/q./i. — 30OO-TL, 


^ CuMXutrd jcmto pj 

/2> = 2 KIP 3 * 

JOAlO” 4 

Cb) N/ol-faye gcu^O Av 

Av — 


, Ale 

Alb 

-=_ 2-00 


- |2>x 


R« 


Rt 

2oo^ 5000 


looo 


iooo 
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TRANSISTOR AS AN OSCILLATOR _ 

A Simple L-C circuit Cam W. tc&ed 4r> p-a-ooluoL 
c=^ecfvic^ 03Q11 echoes of dju\ree | -p^ujLmOj . TItjt. retdio 
tAjave. tokieb ojxJL. used °u> CoWer cajq ves in radio 
CominriUriicccHor) cvxjl produced k>^ 4-Kc6e cj rctu i s - 

Circuit ob'ajjrarm ojj 0. trqrvLlAtoY QA W) OScilJccfaY 
aa ALo^on inn ^fig* H-otjl L-c circuit Ja connected coiib 
e^miteY ’kase. circuit oj- trqnAi&ior cCtlu'ch aa fvrvoahd 
biased u>j*Ho baitevy Vsa . 

■ Tkt. Coi)ecdr>r emniitt^r circ-cui-t jlA reverse biased 
W>i+h Locti'evy Vcc . A C(blL Lf Ja inAesdecJ jVj Collector 
eWi+kr cjreuu-t T Gokicb dA Coupled udth L. 


0 
O 
O 
: '3 

o 

••> 

o 

: 3 
0 



Output 1-2 


Worfcmfl 

~ Ifr uie. cloze the key K, the Colleckr aJfajriA 
poA i'five, poiervbiaj oIul. to LoUlcb 'f-fazhJL cdill be a ojt&Jc 
Collector CJUMdont oo/dch Coil/ M*»d rUinq udth JtirruL 
dux. tb indue fames. L t . As a result of It imcrectA 

magnetic, <fiux U linked with L/ ond hence id Ho L.£*u- 
to mufuc J tYiduct ion? Qm e-rn-f. in induced in u uiLich 
(a)/II chcthyc the upjpch. pMe. Capqclior ooith positive. 
chah/je? ConA£-fujurd~\y fW jlhjl tufJI be. support to fks. foncord. 
biadng of ejnattt'er 'Lolac eircuJti:* 

TKaA reAuJbks in in create, Tn -Hoc ernithcr 


O 

3 

3 

) 

3 

i 

) 

) 

,) 

O 

3 
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C-UhftJL'y^J- Oir)d Kina CiY) increOAC- fn fke Co 1 lector 
CuAJkfijrti'. JDuuc do> -*d~ 7 mori. mcrca^'in^ rn<3Qnxtic. flax 
~ck Xinkeoj luith Lj arid KmCc ad tk L . Ax o. re8>uJbf 
of dduA more -iA ir>duced in L ? cUctHgirij d-ke 

ccppeii. plade. of ccLpQcJ-fov an-th more po^id-tve. charge 
cmd KtnciL providing more .sccppoAi- do the forwafcd 
buxxj-ng of emidteY- baxe cnrcuJit y cokich reAuJlts further 
i'ncrecOwe in tkc_ emi-thcr c-uii^enj" and kxmce. in the 
c.o I fecit )r CuA>xJLr\t ♦ 7Pu_ proofs Corufinuu Jd!| fke, 
Collector Cl*Ai/ulyi 4~ Wcenoes max.i m u rn or ^odi^oded. 

Mo to *H\£. maduod inducti on Atops p|ay/ng djf-C 

pcLsd*. The c_a_paci+pr C ( jets otacKa^ged thresh inductance 
L. fts A re&uit of it,, ddre Support to forward 

buxAmg of cmi-ffor- baAe drcujt di withdrawn 7 thereby 
the. emitper Current decreases and kcnac Collector Current 
&Jso decreases . JDux do Jet a decrecism^. mo^netic. ftux 
-d> tanked col hh Li cmd hjunuL Uyith L ■ 

J^ux, do nudataJ inductior) ar> err/ ii induced 
in L cokich toil) chaJ4_je tke Xocoer placfe. Capadior 

C toith positive ekahge and topper plate of CafQcitor 
m d~h negative eha^e y covYse^ujLntly ttuxx toil) be. 
opposition do the foYvoahjoj biasing of emitter bc«se circuit* 
TKaa reAuJbts m fuhhhcr decrease. in emidler cu^lk/ crno| 
KxncjQ. in Collector cxuoiiurt'* JWis proccAC Continue JJM 
the collector Ctu^cjerd becomes zx.ro> 

/\to^ aflcun mutual induction Sdops playing ouhs 
pctM'* TTKx Capao-fcnf gets ol<ACha*.ged tbrogjb inductance. 
L. As Q Tesutf of it y the apposition do the forward 
biasing of emitter base circuit tA coifhdym/on .> thereby 
•fd-x- em/ddeY cuMjurd mcreaAcA and bence collector current 
ctUo mcrcaAC and the process, repeats. Thuu. the Collector 
CAAh>t£r\t o^dllafeA between a. rnaxi»oum and cere 
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K5e Knoto that in Common emitter circuit^ 
c\ si^naj voltage. <xpp,liec| to the emitter baM_ circuit 
«Su£ferA cx pkaAe, ckanqc oj- 180* in tbe Collector 
-tter circLU-t. G>y Coixpxlng Lf ooitb L ? ooc bAing about 
a ^xt>4ker ph«xc change I80*. TTiuA fkt eneXgpj co/Ocli 

ax feo| 'to the LC Crrcuj-t ks in proper pVtaAe ccj- 
prope>L_ dJ mings and H&ncc uml get Lt'ndqmpecl o&cj) jcchons 
in L-C Circuit of fr-esj uxncy 



TXjutjC^otc- Cajo gef 'Hoe. Caller Gjavex from fKc O-sallajfon 

Tm tWAA OScJ Jlator 7 t~kc energy ClA being Supplied 
bej -Hoe, boctte.YV| Vcc to the LC circuit ccf proper time 
a net in proper pHase^ tWAxfoxe tbc, bactferg 
CorvA,umee) in oAci 1 labor. Xt moonaA in. oxallajor £>.G 

XA Com vested iwto A-C- 

Advq'/tfc^e^ ofr SernlOrnducjoY d zvlttL- 

(l) Semiconductor d&K/iuA oac rnuch Amadje* iy) s/'ZLe. and 
weigtvt as Com parcel do vaccum tubeA. 

O) Semiconducba/ d&A/ites a+qxX operating iy\xtantly • TKa A^vc. 
Ct JU+ oj -elect ricaJ fsooeA • 

( 3 ) Semiconductor doA/icM dots not get kxxted ^u^le Operating 
So 'Hooch no Cooling Ajpstcm xA required- 
0-0 TPx, Semiconductor cAm/{(JS can withstand rough Vyvndl/ng 
OA Compand do tKc VQCCum tube*. 

(s*") Semi corducbr cMm)CM Have much XongeA. JJ\ft cu &wp- 
OAxd to -tkx bi-^t 0 ^- vaccum -fubei, 

(6 ) Semiconductor pUa/icia QAl ehx<\p er tVnn Vaccum buJbc 
dxdccA • 

C"7) Semi Conductor dxvi'cM oax J-ouo power otcvicei- 


o 

o 

CD 

Q 

O 

'0 

Q 

Q 

Q 

Q 

O 

D 

O 

0 

o 

0 

0 

0 . 

3 

O 

0 

3 

3 
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) 
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of ^gitiicenolucbar oUviCia >- 

(j 3 s -emicono} u ofoY oLca/jc/a a/*t£ more. AenA)-fiv^ -j-o change^ 
c^f- izjLX)np^od[WjjL l-oK/A^aA -Hoe^ '/qcclovi -huh&L clac. Jjlaa 
(Se.Yvti+iv'e . 

(JL) X-t Ja oG^ictubf' jft) pyoducd. Azxr{)U)Y)c\udsvY cAxknciA 

uM+-h ejXAcJr\y icl&ntfcaJ choAocfc^uk-Hcs. 

(^2>3 TRjl noke XweJ aA I'-ugXe^ m AemiCov'y^Mcfo*' cbu/lcM 
cxA Compo>tjL 4-o +Kt. - vctccum 4 -uJdM. - 

( 4 ) Stmi Con4uc4w oLlyiCCA cc,rmdt handle cxA much poiAeA. 
OA vaccurr) -iubeA. 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 



UbardGuru 


326 


LOGIC GfilTZ r- 

/V cjrciMt voLlcL ejHuz-r qjUcvos 

a ^,;^a4 4o through or ^-k>ps XX, ju cctiW ^ 

^oite • -Suck ^ate clLL&ms, sj^Y)ckJ do pct4^ -f-hrou^K 

oydjj lAksUA xSomoe XogjcaJ doncLil OY]S dhJL , 6 aXi-sjt€cU 

Hence *fhey aAc cailed Jjo^Jic < ^dhe$>, 

Bomc, Logic- <fiaits cu-ul <g \iven Leioi^ 

(i) OR Gate- 


TT^_ or gate X*> a cUxjiOL ^kick Combmes A cdi-Bo £> 
it give 7 OA fhe YUuJJ , # 

TTU- OR gote Koa teo of more inpuXs, and orte_ oudpuj-. 



Bootes addi-Hon symbol ( + ) te referred 

*to aA OR. TRiL Boo/enw expression A-H 2 > -y iooUc<te*> 

Hood' y ecjiLcJs A OR B - - . 

C 2 -) And Gate - 

Tbe And gate Xi a deA/iee 'Hate Gynob>me£ A ootfh 
B Xo ^ivo. toauJX Y* ~TPte AND gate hai -Hoc or moA£_ 
inpute qnd one oulpul. 

MteH'pficajfc* on jsjgn (.X or •) Xi. referred -fo as And 
m goo/eon cd^ebra . TRjcl Boolean expression A*G» -V? 
indicate* y ecjuaJs A And e>. 


AND gate 

y = a- b 
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C^ NOT 6 o*£- 

U^ NOT gate uA q cUx/ice uokich invests ike input. 
JCjy input jA 1 pNen Pkx^ output Tj. not l Lixf Jj> ~eexo 
c\r\A toK^n i-opud* [s O PMzjo output J_a not z.ero hup is 
i , TKc not %ate U one input' Qnt one output oUujice. 


NOT gate 


0 1 


X = V 1 - 1 - 

The. baJtL. -Sy^nbal C—3 ^ T^p-ecre-c) -Xo cU- not m 

Boolean cd^-eJorq. TTXg feoo!e,cm e^pv<ii 5 »{oTq irxticapeA 

y <ujuaJs mot A 

CQmobitiQjionA of Gate s — 

Cl) NAN]> Grate,- 

Xk Kje. connect phot output y l of AND ^°te do the. 
jmpuX of O, NOT ^ate y pkov) tkx_ gecko. So ob'fcu'ned LS Cftileicj 
NANJ^ gupe. 




A B Y* 
0 0 0 
1 0 0 
0 1 0 
1 1 1 


A B 
0 0 


The Boolean exprevitoy^ the HAND is 

Vy y r A* B c\"nd jJ. bern^ tead <aa /V And B ru^ateX* 
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O) nor cbodt- 

I^- 6o£_ Ceoonecf Hue. oujpui' Y* of ct-o c>R g-ocf-e 

4"o i-npuY < 3 /- 'Hae. NOT J-<xk +Wi fhe. ^j-cxfe, ao 

oLtcuvvcc/ Called +hx^ NOR 




B Y 






Xn BooWoon expression -Hv*_ Nor t-s expressed 

oA y — A -4- I2> ovto4 -aAs 1oejn^ read olA A or b ne^oXed 


Boolean Algebra 

- 


cn 

A + I ^-1 

ono oj 

A ■+ O — A 

Co 

A'i = A " " 

' ennd 

A • 0 =0 

C3) 

A A A = 1 

erne] 

A -7T =0 

Cm) 

A + B = A • *5 

Qnd 

A *B .= A + B 

Cs) 

W = A 



C«) 

A+A ~ A 

Qrid 

> 

li 

3> 
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(- INTEGRATED CIRCUIT- 

( \ f Xnd^ratied ctirculti C xc) -i* cJrcui-t in 

C the drcujX Components suc-V* cus. w>UfoY^ Modi* y 

CcLpacA+vrz Qnd -tran*>)CtioT s eir- cvul piodt of a smaJLX 
S€nQ I Comd u ctior cVup^ 

XC^ Ccnstejs ofc' number bf CltToaj i Ccrroponsuds 
cmo) rj-htir infer Connection* m 4jW *>maU pa/cqa^ Jfo 
perform a ComplxX^ -electronic function- 



T^d followm processes ^ involved m +kc fabrication 
of irtic.^Cotieti cj irctu t s - 

(40 EpitcxAioJ GjYQLofh - 

ThX*, process -aA used it> Kave a ApLyer cj? n-Jbype o r 
p-^ype an s'lliam cklp a* crnd t>oUi YeyturecP 

C 2 -) OxldxHoyi — 

lluis process X* used d-o have Q. Xo»-ye v of InAuiodiWi 
-S ’ ^ Ij'covi chip cokicti oU ccble. do xS^pc^ade one 

rc^ioy] of Silicon ckip from tibe. othee 1 



S Y 'HvU process the djjFftAmi- region* of 31)1 am cKJip 
oax. xSdxcfed p^^rc^kxcally U)W tbuc different Compo- 

nends tic be- use d ho integreeted aYctuf-s Cnn be imfalj&f 

Difj“tAfi>\on o£- cjUj^erenJ- impM-fies- 

process X* u*e<ti to obtain oL( ffe*jcnt~ dny ]ce 
^hudhtiuc or\ silicon chip. 
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(SO MtJoJxsaiior) — 


7 TUa process involves fhc. djLpt>iWcnn of- mzj'aj 
film** ookich mcxu i'nferconyiec cUjfeA^rit Ccn^p^nerujr 
iYv^+^liicf on ckip Jro olotcun ~tkjL reared circuit- 


3 


D 
0 

Adwrifrajja* ofy TCs- ) 

(i) TRx^ gax KJ^kiy ifejia_ye, dux do dosser ournbeA, 

Qjp Co-jonoecf LorvS, 

(o-) TKxuj. rxpbuxe. VeA^ /knot! pfacc* , 

(a) TTajlu k^ve JjMox~ LveA^Wf 3ux do very smW drcwisjB 

[q) TKjuy dotcj CoAd xA JbbLO- <$ 

t-S') TWj^ T-^uJ-xe- Jxud pcooer do opeAcdc fj 

(£>") TRxy kav£> ^r-ejpdex °'d).Gf<y dt> opeAccte, ect •ex-frxnoe_ ^ 

\/aJujLA ixnop-ex aj-uAe*>. m 

r3!>k 

Hp 
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LO HcgH uSi I) be, "fbuSL VOju£A, of iKipujbs, A QT]a I & for 
^ BcrekcY^ axp^^slon ^^.^3 = L ? 

■ s< 5 ’l~- GiTvesi j-koJt 77 —r^. .-—• 

(/>+s).(rt-e>) =i 


lhs ; (/)+e>>0-&) 

I i /, ~° ^B-o (p + o)-(o-o) - ( 03 • (03 = 1 

H-ence_ v/oJujC. o^j A = Q> ~ c * 


TT^_ ou^ptAj- oj Qn oR JU Carynech-d 4-0 bdfb 

'Hoe. impu4s of <a NAN.b Qocbe. -£>*** to -Hoe Loj-ie Orcibb 
of fkiA CoTfribrncdior) gc<4es. cmo) wirik bfubh 4«Jole , 

5 ^ ^ ' ' ,. 

Cnrccui: 


TVubb Tcxble 


A ■ 
B’ 


\ 

— 

Y ~ A +13 

A 

e> 

V 



-J 5 — 

o 

r> 

1 

Y - MTL 5 

o 

J 

o 


1 

O 

o 


J 

1 

o 


^olloLoin^j fj^tOiJL .aI/Colo.s +W_ ir)pu4" U3Q veform*, 
A ? & Qnn <4 +Xl. ou 4 pu 4 (AjQV-eforvY) y <a 0 ° 4 e* Xckrvfify 
■Hve. ^ock. ^ u 3 Aube_ ^ds> frufh X^ble cjond o|rctw 

c S^moJbo |. 


l_ i. 

1 

r i 

1 

j i 


i i 

1 

. 1 

1 | 

■ 

I 1 

* 

4 1 

* t 


i 

t 


3 4 


i 

* 

S’ 


I 

7 
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flTUTY) 'H r \)C. gnv^n Output - (yj Wcwejofrn *u dear 

't'kajl Oufpuf" Ja n&MO only i/ikua. both mpiAts oa^ 1 ? 
So d-he. gcxte Ju> NANLD 0cde. 

Trudth 


Lo^tc. Symbol 


To^ble. 



A 

B 

y 

o 

o 

i 

o 

1 

i 

i 

0 

i 

1 

I 

o 


\3^ TPve- 4 taio gnv^o cJ-ro-Culs asec, a ComIsmailor) oj^- nand 

^mcf Nop. £jaie2>. UJAi-J-e +rubh -feeble, for eocb 
O^f thebe. CombnocchoviS- 


(*0 




>-lA 

3 ^ 


>- 


y 


Jr 

J 

3 

> 


3 


3 

O 

a 

o 

a 

Q 
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-Hoe. Qujpuj- iMQvejbw) ajf- x 5 Ui'mj the. 
Inputs A, B -for the- JjO^C- cj tt ecu b shoton fcoXoi/0» 
AHao jdbejrMjy the- *pcte_. 


A 

B 




X 


J 


B 


1_ 


*1 


"t'i t-Lj 




S>o| 


G?/vey> Lo^'c cJiTCcut behc*v.X Xike- oirj And g**he_ 


Troth T^-ble. 


A 

e> 

y 

o 

o 

o 

0 

] 

0 

L 

D 

0 

i 

, ) 

i 


mm 


B 


y 


-L, ^ 


*-3, h< 


b 6 



SW 


2-0? 


o-o 


iV 


U)Uaj o/u. NAND ^ote- Caliooj uioive*^cU ? JIoknHj^ 

•Hoc ec|tu VouUwi' ( ^cje fw the. ^’ven circuit. 



—NAMD gocfe. uA CoUfid Dnjvem! ^4e because clU tbro 
b<M>)C. ficdt& C OR , AMD o,riol NOT) Can be mode UAim 
MANlD 

Tkg, VaJjtv^t ^j-edOt JA AMD £pJ-£ - 
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Q 


X MarK Questions* 

. l. Ook*d k^ppens sh> 4ke ukaik oj> pU^ldicrn 
o-k* P-n junction coben aA — 

(_d ) Fbru)eO?© br nAed ? ) RjLVe\A€. biAAed 

Ccese a«M,oO 

\ 

Q. 2~ UjIw Cannot Uj<2_ 3oJgo cmjz_ -fkb oX p-tftp 2 p**™ 1 -. 
Omdiitaor omd pk^iooJtU/ join oX -X& t Q mother -slo-b oj 

rj-4-c-pe Sem‘iC^violu2it)Tr "sfo p-n jumcJ-tov) ? 

^ Ccfcse 2 - 0 to 3 

6G3. fKjc reJocko-yo Lcfween 'tKje- djv«sju*.ncM 1? <=^ 

YActtoXtVn e/rottcol bu LC.D and -Hie bopod ^> er ^ 

£r oj* •fKe. /S<JTn)CoT^aHC-Xov' UAecJ dt) 'jbbviCccf^. ft. 

5 C c &se 2*03 ^ 

<S-M. At uoksdr ^npeWitre c^rould an jrvhnnAic s&nr»- 
C^nducto^r breJncwe X/ Kc. c\, peA-teet JyvSuXrXo'T' ? 

(.J>-cJKi 3-ooe} 

“TTvrO /^e>rn\coY\di^cXot rnccht' j uaj~ s A cpnol ti> sk^p-on fn 
-U%uSdL oac rnneLc. bw doping geA-mani um cr^4toj <xrr-fk 
arid ]ncJuurn mpe^VeUj . TKc Xwd are jcnrujd 
evYcd Connected to a bcdbfeytj es ^£koi/On~ 

(p) to'l I the. juncdifrn be 
-^brwaAd or reverse biased? 


o 

o 

o 

o 
o 
•: _) 

o 

o 

o 


CJ 


[>; StCeXck V-l g-rtvpk -^r 
tkxA i^LarigejTnend-, 


* 

IP 

I -:— 

i 

■4- 4 | 

... 

1 



Cc&SB 2oo7 ) 

■(QiG‘ OoKj’cK one- +he Xurt) ofi cdeA D| and D z *n Xl'ie 

gd VCYN 


.M - 


-*•* 9 v 


“\AA/VV“ 


(a ) portAja/ud kieACol ? 
(b) p_avb^&C- &lai»ed. 


- 2 . 1 / 

(aa&e aoo7 ^ 


o 

Qi 

© 

3 

O 

O 

0 

3 

Q 

3 
. ) 
© 
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c 

r 

o 


tp'7- X'A rjfcrrc* rv*> //S'tD V ^ cJ op mg- XeveJ in bexA-e_. Jci, 

LVorCAAe_o{ . biota co) If ^Jh aj^zcJf 

CX>UKi 2 L 0 lt ) 


tP ) CoUecd-or u CuA*jlaJ- 
(_b ) fiot-Se. CuA^u2_nJ- 


6^,S’ !Dvqk) 'the- Aashc. clrcujii' o^- a N^-NJO <L cvncl 
Go/Jie „Chs fruih dUi^le.. xoit } 

Gi' 9 - J>ip 5 t>o +be JLmhc. cJirciai: anLD ^od-e. o-r>c} NoT 

^rcdhe cvnc/ cayite^ XJhs jyujU^ Jr°do\z- * y 

0 (_D«Jlk* x*©fc, ll) 

QriO' WAiie +1^,e_ JkdJ-e- ^-f-OY +h£- ^gov-evi Ovecudr* 

bJpraiL 'bbjL. e^ud vaXcm£ °^odre_ H“K°vj~ -fhAb ore cud- 

V'/jrsv^ft ^ 

fCQSC lotO 

v 


Vepve^rdhc,. 
A 
&< 


ylt. TF\e 'tvxeH^i £rUi!o <=l Jio^c. Ks?v£ *fK«- •jprrr) 

<^v€Jr\ VvUxSi*. /\)Qnae_ i*hJLA ^e4e. «=rrva oU^i/d uds 5>jrnfcjol. 

(oos.e 1007, 


A 

B 

Y 

o 

o 

I 

o 

l 

c 

I 

0 

o 

I 

I 

o 


Gi.i2. (Sj/vc +K*- J/o^)c 2>ynobol ajj- Nor ooj-e nami> 9^cte. 

qr>o} AN_D ( jeck • ( C.&4C 0.069 ) 

0£.-i9>. +kx. -jjuiJ 'for no 0 f) 'fKje stsjcxf) c> Ci3 3 Msi 

Cb) LSI UAep) pyY cAijj&iAYu of \rrf2j^r»5-e4 drcuu-ts 

(CBie 060^,68) 


BoardGuru - Address : 30, Old Rajeev Gandhi Nagar, Kota | www.boardguru.in | Mob. 9001305242 




UbardGuru 


336 


Z <^we^ 4 ions - 

§pt, tOAibe. Jtun> ckok^cievisJ-ic ^eoiu^ j-o ol^iVraujsk 
iiebwefiJ'l ri-buip£ and P - ix^p-€_ .^-ernjc^rx^ucitjvs. 

™ <c*S6 2**7) 

&1.2-, p]c)ti9£L ih£^ 5e/nI CxnOol U dov" cku/lCt, •fK^d' Co»-o be. UAecl 

r^gicloj'e am x?c pocoev supply.• k)1+h 

the ktJL^ oj-> V-X cKks^ohAj^-tic-s HIa c4 €A/tce. 3 

exp/eJn JJs Work,r l? pvtr^ple.. t De«u ao*»«H0 

Q.-3- &>rplcx^nn koK) ci dxJj^l eJb. &m me^uerm j^ormed 1m 

01 junokom cU'odiL? CJ>dKi Zom) 

Go U- J>rcuo ’Hoe. ckrc.ua.i cbicysprejm am Lllumjn<^i _, ecl 

pko4o«=Uocle. [n *eve> 2 ^£- kdd&. Hoi/O JLa pKobo AaOcLl. iaMcA 
+° rru^u^x li^Kt IniWity ? C- 1 >« 4 W. 3 . 010 ) 

Q.£\ U)/w±^ -Hoe. main tae Ike (a ) pkoi-n diode 

(_b ) ^iZJVo/A_ cUodjL-. ^ <* 2,Ojo) 

Gi-4* J3>bslin^uj.sk bebw-ejeai cm Lrd*/Jm6ic semiconedud^Y' 

Qnd p- type semiconductor. Giive, reckon ., u)Ky cl 
p-lype. ^e^isomclwciiJY cm<s,bcd li eJeofwc-colty neubrtd 

aJikoY^lo n K >> n t ? C^dki 2*68) 

6p7- JDvaoo a cdrciut dkv^rqnn sk-ou^ne +kt. bicxAno^i °j^ 
can LED • sHtccfc. Joictvr odKick Ce>-rch yols - ^ 

(pO Utavden^pHo i^<i4vl 

(jb ) Irde.r&)±u ob U<pM~ emitted bv ike. LGX>. 

* r" <? CRose 2L668) 

Poao vtA ‘iked’ ihe reve4i^ Cu^umk 7w 0. -z_ejne.r 

di'odz. sl<piAi "5 ir)CY*eaA>'m^_ Suddenly cub c\ YeJtcdtv/ehj 
Loco breakdown Voltcuje^ ojj ST V oy 5o ? 

£c&$e:zoi>gj 

(S.-9 X>i-s-bm^ wAaK fcebwexn * qr\cdo<^ Qnd aU^iicJ steals * 

(c&se zo&r) 


.3 


y 


•) 


o 


3 

3 

3 

0 

3 

:) 

> 

3 

3 

j 

) 
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MO. IbeAcHbe- ub-Ho Xine- Kelp oj^ <n cbrcurt 

cb <=03 ram , Koto 'fKt_ J-ioto o-k CiaaXj ench CaA5bieA2> in o. 
p-n-p irary&l'skoY It re^uJfcvXeol u>1-tU OnJ'ffer- boii-e. 
Junofiovi rjbruJ&jTj^ bWkecr cvno| bcxie. - CoHecfa*', {tfnc.4ion 
yeveA-&e Kicked * 


Junohovi rj-orujetjTjj biev6ecF cv-nd bc* 2 >e_ - CoHecrcr Junc-Kon 
yieveAAe Kicked * 

C^bse 2x12-} 

GMl. Mxrtftto fKe. ou^pM ^cwe^vm ocb X, wXng XK<l^ 
^fvc-n LrvpiMs A c^nol fb -fo-r +Ko- JLo^i <L c£\r~cx^3r 
sKotom L>elx> to - /Vlso lMonch'^-o Xke. Xoepo. opercdicn 
p^A^ovmjeM by HM cuvc-uoX’ } 

:^>— a>— 


• -i, 1 


1 

1 

; 

! 

t 

_l 

• 

• 

r 

! 

f 

9 

• 

1 

i 

* 

i 

* 

a 

a 


5 -U, 



Q.1X. nbvQto *the. ■brnvvS-^Y' cMxa_q cXe*J A*tic_ ctiAA/e. a b^e 
b\c\A€Lo! K^YVi^A'boY' On CE Co>n^oW?_pcKfinn - E-Xpkuv) cJex>My 
koto tko aokVe- r-t^enn oj^ +he V© vcaau& Vl cu>tve. 
Lv^ (\ K^Y^i'S-bov Xa M uA-ed oin 

CJ>«Jk; icn) 

<§i* 13*. kjAjXe -H\<° -fcv-uj-K Mxble_ "for Xke Xog^c OY'CLuJb 
S koto in beloto amcj IcXodiJb XKe. Xoa-ic ope^edior) 

peMovrruLcI bM tkM cjvcurt- ^ 

l^n JL _. . OtikJ OA.0 


&-L4. . Jb-e^me +Ka_ X-errnA ^ C °\} Xvipvch Y'-eAf^i'cnnce. CRl ) 

(b) CuAHowb QrnpG|iVaJion i^cJh>r Jb ojj a 'ty^ntid’br 

1/A^jX in •Xtjs ce cu>n^tg^Avc\Xiorx • 

£cfc$e x. 007 , »l) 
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Q.1S\ X-^U-Trv^ijT-j T-he. J>oyc_ X ’ «^*oc4 V* i>i 4he^ 

^\\r€Jr\ ^i^uhJL,. [a]XjT.<s_ down 'fjrjL. JpruTb *t£\ble, •per' 
ouiptbb z: |t>r cJU possible- tnp^is A’ <=*r"\ol &> * 

a •—r^~\ ,-ATx. z. cease a»«) 



6GL&. feO X^leni’i'pu 'Hxe Jx)*hc ^evhe^ /YiaAJc^d P tfyW ^ 

*(>-1 +Kit ^Tven cJnrcuJii. ^ 

(_b ) (yvWjJle, down :Hoe. oO-po4" o ch x fov -hh<s mpufe 

A = o , £> = <G onne^ A -1 7 B-1. 

t—\ x CCQS€ 2 .O 0 ST, 1©3 

iv—k 


\.J 

Q 

o 

© 

o 

0 

O 


A o- 
a «- 



Q.H- TTvc. oOhpO - oq 2_- tnpO- ANi> £,<xfe -U -fejd 4t> q 
NOT ^oJne, . (=n\/e. The. oqme_ TW- C<^r^bme^iionq 

oi-rsc^ j-is Ia)9AC Symbol * tJA4 be. o/owr) 'truth £qi>/e. 

c J>-eJki XodB) 


S€_ 


0 

0 

o 

Q 

0 

0 

o 

n 


60 8. Jt>vaU) Tbe- Aa°hc. 5v-^bol oj^ fbe, ^oJte. wko 

4r0=>le- 1a *p\r£*"j below- 

° tR&Sfc 3L003) 0 


X’npi^Ts 

GvaTpuT 

A - 

a- . • 

7 

o 

o 

I 

o 

1 

o 

1 

0 

0 

l 

I 

0 


XT-j^ 4i'vl& Xojc, 5p>vie. -U> c&r>nec.-t-e.e4 4o q not <p»dhe_, 
Uikov± coAl! be. The, oiA>pi0- ookiwq- 
(q ) A -o 


Dy - t> 


(JO A - 1 , B-l- 


•DrqiO The Ja<^c S^mho) Op Ti-ve Cemnbincsiienn • 

(5?.l9. LOAjTe. hhe, b'ujTb cind cjroiuo -J-W. Xoqjc ss/roba! 

^ +ke- joJ-e. por T“he, c’nrctu-L yVer) below * 

y Cease x**s) 


A 

& *■ 




v,/ 

o 

o 

0 

o 


0 

o 

o 

0 

) 
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f 

c 


r 

( 




3 M**jk,s Qtuitions - 

Q.i. JDv-qio ck h>JhteLLuJ[ c^U^roim o. poU W9v«- 

Y'dcp-fieA- opcuu-t« 3-VoJ--e_ ~ehs ^jo vic^vig pAjnapJx. 
-SkxDt^o -Hve- mpuvJ|- o uJhpvjJt" tA)qvjeJjjor'tr\&, 

(case a.oe4,u) 

Q,2_. LOj-f-1^ 'Hv<_ KxA[d <?-^ q sua ? expl^Mn *H 
•jvYrr^o^-icnr) oj c?lcp Ie^i0>\ ^Tne^pio-io iin ci p- r> jtmof-i oxi. 
Hou> c^Loei ZLfs caj iclfK cK^^e. ^okc_^ -f-K 2 _ junc?H©-n oA 
( q ) Foy-(a)^^ud) BidA th ) P-eveASe bjov>. 

{cast io*s\©s) 

Q- 3- H OKI -AA C\ TL^_vtLS_ estaoolfc. paJoAJ Ccxjhec) so eu£> Jfti IVjei^G. 

d. Spe.C4C\J puA_pos e. Ae-roi Osry^<du(L^-oV oUooLt-? Y-C?uO 

*Hoe_ c_t rC-U-t-t cMo0jn3tod d -z^-voxa- oLioote_ cti a VoJ+M<t 

cw-loI e_x.ploJin vAjf-s ovr&vfcjn^.. 

C case aioo^ ) 

Q.M-' TKi. H^e_ v-X cJ-sdAec^e^Jc&-h‘d. 

<pf- ci ^ S-e-roiC-ovHclucJt>r oG'qoLl- 



& ) lolxrd-ipj "f-kjc. s-e^ml co-nofMoh>Y oUoalc. UAex>! . 

(^b ") -Hae. c^rcuA-t oU-c^vdrri Jk> ob+cJt-n gpvfi*\ 

pK<x>«jac 4 ^sJA-tic- -fKLi ^c^JLA^Cfc. £r>eJhA 1008 ^ 

Q-S'- -H>Vdp3 -tY^rpp*- cbdAX? cJ^eAA &-fiCs p CE n-p-vi 

-£rQyviiA*iT>V - Po iird' ova^ 'Hve_ “jr^pWi i*n loUich 4-U» 
'tYttTv&vS'iDY o ctS Qr) ctropGp€,v*. 

Jbe.fivvc -Hve. -plloUinnoL uAed iVj -b^rAi'Siw 

c^fstifi'tsa : J . 0 

{d) x-npLvi* ^cAj^dr^nCfi- Cb) OuJ’ptAp v€An cjz~ 

1C) CuWtXU- -facAnr Mse a 6o7| ,,) 
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Q,£. Explode Sovie^lw urnBo *H\s_ kxi£> o-j- c\ catcua h oUomrirn, 

iVyjL (atdv|< 4n*i p-Atncipk- ^ 'inr^rvS^foY' ooroplifkv- 
qio ©sc3|Uft>r. 2 j&H ,08^ 

607- ±>VQW +Ke_ | IjpJbetLed ctrcLuf o-Up^m^yy) q C^moroon- 

emi’fcte.ir 'br^nii^-tDr qrop/bJne-Y. £*j^our^ depoUxj Wjdw> +Kjl~ 

irypi-oJ cvnc] 0u3bu3 s‘j<pndls OAx. r >o obboS)le_ pW*A-&. ? 

r 0 CC&S6 a*oO 

5 Mft^Ks 6^ut&4ioYV4- 

Gt. i. GJK^*, jl& a ziener cLIocLl Cadyvli oUj*xd cv*> a .sp-^c^aj 
piA/rdoj5.e_ senrrnc^nducJRir' cG-Octa-. ? IXjyvow) ’B've— V- X 
cV\ovJ4.QC-be>u4sfiC.5 oj^ 'Z.ejr&x' oUode Pnd e->c pIcGv-t k^>uD 
r-eA/eA^^-. CLUAA^rvb suoMe.nijj l*o cy^kx* e. out- -Box, brxafc- 
do i-o-o volf^e, ? 

JT>-eAC>Ab-e_ cd •Ho PKe, Ke_A|p> o|^ O, OrcLut dW’TOn 

VvOl/O Cv "ZULrifiA^ cLlOob. C/Ot>v4<.S cfo qb+CXAr\ d ConstQrvf 
X>C VoRck^c -^rcnnri -pb<° UnT^ uAaR'-e.oJ I>c_ C5VwJ-pt^4" 

°fe a * CC.SSE. 3**1*. 3 

GO 2. JDeAC.vibe_ bvA^fJbj ( usiBh +Ke- Kelp ojj <A cilc^r^m ? 
"the "role, o-j^ sfrxsro iropoTbar^ pvocjZA^eA ‘ivivolv-eol 

(.to -hhe. ^orinn«>v^HD'n o^- <x p~ m ju-ncJbon. 

_Dor ey wt <x c^-v^u-i-t O> i \j^o 0 ^orviU r Aib -^ott S-Kji oLuatt, 5 . V-X 
Cb<x^cix^£'h' 6 .S of a. P-n Junction c?UoJlx '■BVy 

IP ) FottiajoAcJ Im*v& ot-y-vo) (kO ReA/eAkie^ b'joJ!>, 

6 b3>. 'Explou'O +^- J^TrmiOvJoOTn Ojf- cttp>)e^h 0 V\ JUu^er* Qnd 
pobe.rdbo\J t>cx> l ^u€.Tf' no <=\ p -10 junc-4-iory . 

Jo *t^v£_ £p vxn ~^^UAe_ fJxe. j-npuJ" ooojv/ed T5rrv i 

Gcrnv/eA^-oo) i^dx* ouRpw-P ujovveJ^mo bwj °v cAmti'p^ 

K . (\larr\e_ ^tWjl. oLea/bCx. dine) «dvQto dJ~_s ovcix/b • 


o 

o 

o 

o 

.) 

o 

X 

o 


© 


X-npiAj- 



OL^chp\Xf 


cc» 2 »s* U^a) 


o 

o 

:d 

3 

o 

■3 

0 

■3 

.3 

3 

■) 

A 
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Q.l^. UJi'-Ha +iML bcAp <=\- LeJ=>eJUUxJ c_iYcuJ'f' oO<^vqro 

•+He_ a p - ya junc-fib-n dUooU ct^ 

A J-uJj iAic\\je^ T-e ohj-ier" - X>imo -Ha«_ lyi omd 
oiAipt^- U3c\vejt)vmi. 

JD-ratO V-X ^Ko^c^^'i-hcs c\ oUoc-le.. 

(j>OKi 2-**7, \oJ 

Q.Explode bTr^eJ-iy Hnx. pv^-oo{ pl-e_ e>r\ coVUcb c\_ 

‘tr^yv6]/5>"boY cvmpXi^i-ey' kiovks CK ^‘ ^vn 03cj och> y". 
JD^rctt/sA meceX^Qrvj CLj-rc_Lu‘t cU<xavt>»m qvTol expl^'O 

s IatOvKjV^ . U 

Xoldryv^-iJ-'j -H^e- ^tdvcOLcrct- g_o4-^ -|oy -fu * 4iv^ 
CivC4AJlb Gyr^d W/u"t<A *a 4":S 'hrLcH'S "tpJole • 

. Cease a-*ix ) 


Q, £. JDvciuo^ a s^mopl-e oVcid-t o-^ e* ce -L-m-rvii^toV 

oimnpXl^itr. EXp^ c d’ ir ‘ J 42 S wovKjnq. *sVvok> -Ha^ 4Ka— 
vblWy<L ^ol\y^ f A v oj 1 c^mp-U^W ^'v-en b^ 

A’v - — R i_ ? wkt>u_ -Hae_ C\C CJU*?t<Lrcp ^ctir) 

JLd +-K-e_- Xdovo| \/5>-fAmCe_ cnnol TRL a.A +K«_, \T)pup' 

v-eA/iM Am 0(5 -Ha p ’r-ezi^-Lvr • UjboJh -fK^ 3)^ijW*A- 
o-^ -Hvjz_ rvjL^acfiv^ sign +b^— -e_xpr-ov5icrn -GrU 4^ve_ 

vol+^ C J>«JWi IMX) 

Q. <T. -St^ouo 4bjz, oiAjhpujh t-o owe.-^o y yo .s C_Y]) *J~&v "pbe- pHw^jr\ 
j-npiA^s A and lb. o-j-jj (c« ^ OR ^ode- (_bJ) MAnJ> J&de,. 

*, ** t* -L, -t* -i t t_ *_ **»0 

I 1 • ■ t 1 » ’ .• •S 


1 1 

1 . -1 

1 , 

1 *- 

1 

I 

1 

I 


!. 

: 

1 1 
» . 
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Q.g. c* orcou-t oU^Agr^rn - o^- an Tvp-n •brsmsb+ov' 

koi+V) JLhs eon’i+teLr b oJ*e. Junohcnn '-fb'rwoo-id bi<=vA-e_ol 

oinci bov^e. Collector junction bieiAzd ♦ .iXeAcnbe. 

bvieJ-Xy .Its CtiorKir}^. 

JDvoiuo a curc_uu-b oQcxproirn <a-no) eKpIcMn +K*_ 

&pev_ocHon cj cx -trAni.i^tf>y <3. „stx>t+cVn 

CC6SE XfcO*) 

Q.9. ITvaoG •Hv*- S^mboJUc, r«pre£reYit©ii on ojj ou 

(c, ■) p_n- p C+> 2 fl-P-JO 'irqnSi’/Sfer . 


Ia)V|_ +Ke- boa.^ r-e^ion ojy +rrar\AvS*bcnr -Hun ancj 

-LVM'bj dop^ ? IaIH+a oVcutt cUcK9V^jr) ? shoud 

f+«L bj’a&ina a p-n-p +rari&i/5>+c>r i *n CffYmfbon bcv^. 

Cxn^^yaiiori* e*v3<^ sl^voio tHat 1e - I c + . 

CcaSE it®7 ) 


(Solo. 12 >va uo g\. oVcxu-b oU'fx^irqyn ojj a CerYnnon - eorni+Vv 
ounopXi'^€.y. Jb-<uolucA_ +Kx_ -e.xpY'-eA-Monn -£pY its voH^c.. 
^ean - Gxiplcuio bvtefVj Vvotx) +4>e. oi4pi4~ vol+ogc^ -Aa 
out oj- pK<x&e- b^. j 8 o‘ un+h 4 -K*_ on put V 0 |+aje_. ^ 

CX>«41m 2.004, fo) " 

&. jl. (b ) TV SQrryL si^noj Xa G^JaiT-ejd .to bo+h *Hajz- ) 

m put t€A. < m']n)c\Js oj^ a gdven Jloj-ic xj tk*- 

ou+put ua -the. - 
(j ) 5pinne_ +W- mp'+t 5;gn<M 
(n) XnA/Mte-t gji-Ha Te&^d' to 4be_ input sj'poJ. 
XcVruHj^ +Ke_ X&^’c ^©c+eA iviv/obec^ in CaiA^L. 

CcesE 2.068 ) ) 
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®.l. -S^icetc uji-th nejxAor) Ujky a pkob^Uoc^L Ik UAU ajly 
Cpe>*jocH.oJ at a reA sthke, bi 'ccb> - 

Q'2. -State tKe facior ojHt’ch Controls 6 ) M 4 val<zyff{ln oj$ 
sljjkt arnol O'i ) Intern) fy of t^kt emlffeol by Q LEU. 

G3,-2>' Xm G trarvSyStay ( ‘d-optri'g LlaaqJ in bot^e. ti. /ncr£cu>eo| 

sXiotvt ly • /tooo lviII Xt ^ff ec t" CO Collector CuAAen-t 
Qnoj d) locx-AC GuViJUnt ? 

Q-4- Can 'tKe poteWiU i^aVucr across q p-n Junction 

be, noeAAU*-c_o| Simply Connecting a Voltmeter across 

the, Junction ? 

uGhot Ia an lolxaj oboolc ? Xrouo H^jl output wqvi- 

forno across R for tKe input lAjQvH-jvrrv) ^'vxUn l&eloti). 


-tsrv 


ov 


-sv 


w 


^ X- Xn tkj2_ ^ veri cjrCuJ t , Of 
Voltmeter V ’ a2 Connected 

across <3 Xcfmp L. Ho 1 /V 
(aJoiaJoI (i “) tKe bri^XvfrucVS 

of fKt iftonp and Cn J Voltmeter 
Tfctdtn^ 1 V 1 be. afjecJhecf if 

tKe \axJux ofo reSi/Sf otnee f pt 

jlA oUcreaAeo) ? 


v 


C» ^ XnCreaAci Oo IncyeaeeA 


t 



. ■+ 

3V 
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Q-7* - X 0^>djL VodjUrdt 

bo , H\<l l cloHeo} box "* slvoion be^x, 
cvnol pp v^L -Hox .s^robo( evncl •fru^V) 

XoJDfe. a 



(Q.8. nhlf-€e_ plnXtbo cLiocLtS 1 Qnncj Jb 3, < 3 AA m&djL Q^jj 

S&mi Condu cJvY-S bowing botr?oj ^exp«> ojj a*S ^a/ , 2ev arcj 
■a ev , Yx*,pe cJi vdy - Which ortc ooili be able. jfo cbebecb 
sUffjrJt oft lAiaveiir^fh 6000 /P ? 

09.9. xp Jcu m HoiaJ beavy (doping ojj- bo-bV) p-nnc| 

)0 - sidjts of y a p-n Ju-nci ion AiocAn, resulix. in PK<z_ 
e-bcbnx -peJol ofj •fbx J)urnc-how joejng exXrxmjciy bj^h 
even i/oibh a rev£AA£ bi^x. volfc^e o ^ a i 

Sl.lo In XKe 04ven -^i^uAe jA (l) bhx. em/-/fer and 
Cu) fhe Collector '/or^oOLAol cor reveAxe. boxed ? 

+ 1 V t ^ 


-2V * £ 


<3- li. -4 -SenmCondMcbr boiA < 2 S)UaJ eiecir-ron c?nd ho JLe 

Cono^tabmbtoin ojj ax It) 8 />vp. On cbopm^ 6ai fb G C^rfcuo 
impuArfy , Xhc bob Conronbr<nh on LncreaxeX jh) MYlOpm 3 . 

(i 9 UJhoJ type semicorducfov' jx obtained on doping ? 
OO CoJct/Jaix -fhx JaotAj eJjtcIcon Qnd hole Coonee^v^rab>on 

o -fine s-e-vn icom o) m cpD v. 

(j*m ) HoiaJ ctoeh 4he_ exLGA^p VCOxy uGrfh doping * 

/Wv*>. 0 ) p-iype. 0 ; ) n h =Qxi i°/rf> 

tin) G-rWz^j decYeoU£J> On cJop/r^. 
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Unit- 15. Communication System 

Class - 12 th 
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Index 


.S.M 

Topic 

Page nIo. 

i. 

Eileryveychs 0J5 Corrvr^ u n \ CcJi crn 

oi 


P>c\J=>ic_ TemlrtoXoRM U-beol In CcrnrnurBCAiiaA 

03 


Qriol J0z£. jjHj 

04 


A-nnpJuiLfcU. Moduhaju 0Y} CftM) 

og 

iiT- 

proolud-iorv /VnryipXi-fuoU. Hocl^ojhecl 

09 

4. 

fi>Xoo)< oLr^ravo, ojy TYoorv*> m i tbejy cno 0 
* eceu 

lo 

7. 

C-ompaiU^o-in Q jy AM, FM ctnel PM 

11 

8>- 

E1 e c^hrarncx^injiJti c_- ktaves 

14 

9. 

0>eJ^\C\\nO6tA. ojj A+rriospV\e\-fi- :H)IO«A^aU 

E= M Wq\T€A 

is- 

io. 

GnroUincf or *SuA0e\ce Uic\ve~ pTropo^och'or^ 

14 

a. 

•S Kxj 6 Jo,ve- P-r-opj=<gcxJhoin 

17 

iZ. 

Spqcs, 6ajc< Y-e_ p> J opcng c>Ji or) 

19 

13. 

R-0cJhio-o i=»0^vj-^o_n 

ZO 


ctr^ol K0^-Kd— ofo irrarv^noi Vtin^ qnfe.rm^ 

IM- 

Scxi^Mjite ComrnuniccJion 


IS - * 

\/eA>-^ XmpoA^rdh QajiAiioinA 



0 

O 

0 

o 

0 

o 

0 

0 

o 

o 

o 

O 

o 

0 

0 

O 

O 

0 

0 

0 

o 

0 

0 

.4 

0 

O 

o 
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■"A 

U 


TRe. qd - of tYan^naUsjcm "4 Yece_p'H6v> e>f- mfDnriod~ior\ i 
jlA CoJUjl^ CLGTv^u^’tOscHlCin. 

Ele.*fteviJ\3 of CowmuY>ic^+icn System - 

-—. . 

TRe^ 3-<dhuLp U4 *cq) in -bRe- ^TTPr^noissiOn <=t-ir0 
yt c^_p Vi Dn of inforYnc04 err\ -^n=nrY\ one. pl<=tc_<. 4t> qnjcrVRa-r 

jlA K^o-ton oA> CoirnrnMn\Ccdhov\ 5^-ern - 

\ (^j 

£v«>«-£f Ceminoynjcochcn^ . Sjjd'e m K<M> *^K-c_ following. 'BoV«£ 
essewhcU ^ eiovunts : 0 

Cl.") Tr^ruirn’i’Hc.s' (sO Ca»nmunictx^ion Ch^nrveJ GO Recover 0 




o 

3 


fy* 


TKe. i\n jvtrnoJhoY) soiree, p-voviolcs •f-hcL. nocssexgc. 
Signed :h> be 'fcronrv^fo'i'H'ed' Usu^vJLXy -fUe mes^ovge: sjfnoj 
q non eJ« civicoj s!?poJ Jjl Kjl. q voice, A 

^^y^clucjiA. CoYWeds -me. mav^e. -6»VooJ inhP decfvicaj 

fo'Trq tokxC-K ol£ 3CM"toJDle for -t ret nAm j's-s i on +i^rt>i*gpK 

"tke Ckc\nnd- 

rRe.SC YVieA^o-ge- /&i^-noJs OAjl JSi^pt^jwpasea] on c\. 
K/aV\ im owe. , t^Uic-h acfcs oi£> irRe. C*>r?uer Iajcwc. 

TRlS. prt)Cc.S3 0A fCnot'On rrioduApdltor] • TRjz_ A^u^jfon-^" 

Rjqvc Aa CqJUUpI Yv^oc^uitxiccl usowe , toldcR Jj> YqoUooieel 
(aji-I-R *H\e_ cf drY<*r\STnVBiYY^. ©in^cnnq. 


o 

3 

o 

o 

O 

o 

) 

0 

3 

0 
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r 


CjoWrr^U’n \CodbOT> CKc\ior)^l . dojm-£A ''H'VA- 


r !V\ooluioJhex3| I^QMC ^vd/v^ Jfo Vke. receiver. 

Tr\ Cc\£e. Q^j 'hcJepkony <^nc| XeJe^my=>Ay , CvmrnifniCcch'of} 
chorineJ li 'Hie- X rcirvi */?/.££ JO n /*ruJ> tokicJ") Conned 
fke, "bray^dldr. Qnd s die reouvtx,. Tvn rocUo Corotnunicdion 
or ^ tAiirele.SS Ccr^muniCcuKon -H\e. -^pr-ex. ipoiCe. XkrtH^ak 
udcb ”hke vrodaided *hrorek 1 ^eAV^> qa> tKe. 

CjjTifYWiun lCLoJ" toy3 ClnAmoeA. 


r 

r 

r 

r 


/Vs die. d^Y^rni'ttejd 


Si^noJ propxacxH-e^ HhrouoA 
d ^-ds oUdo tdecj c)uj2_ 


Vk«_ ComrnundcdiDri ckA-rsrd v ~d 

Xo noUe. 

Tke reou \re^_- +kx>»J2j^nr5e_ ~r-CLCi2jve& a. Cu>xyrj£p>dd 
Ve^itno oj"' die. 'bre* rniH,^L<d ^^naA . A -t -fke_ v-e-ce^ver 

end ? ot cJeyooduJodoy >s-ep> ®L/ucxrhci d\e_ Xo ^ 

OMAr?Uo s'l^nd -^pren'n -fke_ rnodujaded -Sie^nd* 

Tke. d>i /0 -jpre^j ujisr\£*j Ai^nd £>ej^cOic> 3 ( 4 *j^ d 

tW,n ovon pill'd and -^ed jHd a daiadtf cM-* He Ifantclucer 
OcrwtSiJss* die. JLoiai -^Tre^uxyic^J /S)<»-n«J (_ in +-K*- jjorm ofo 
-eJecdvicoi puJse&^) jydo aud/b vjsuoJ ujcwei. 

“FV\e 34 JL. ciaj^ duro bcd\£ modes <d Communication - 

Ct 5 Period dho Pond GO &voc\JloxA-h. 


(. • } PdinJ" dho Po I rd — 


In \-WaJ> moJuL JLl 

ii » i i v — _ » 11 


Xnar^Ytti+f-eid ovev a jUnX lo-eioo-ejLn ex s'mprl e_ Irofn^m'itter' 
cmd c\ rece-t v&l . ^ 

E-xannp)^ - TeJepkony ^ TeJegrcxpkAj •edx. 

(ji ) BKTxxdco-d: - 

In "Bw> YYlOcAx_ XKjjAjS. O/uz. jtev^-o- 
numh>e>j_ oj received Covv^portolm^ Xo c, single. 'fanWftfeir 

Example- RaoUo ^ «M-c. 
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Basic Terminology USec/ in Communicaiior) Sp*tem~ 

(l.) •SigncJ - 

—_____— X-i 3-S> a. vaJujlo) ^qncitoio oj- dbime. 

fi\oJh (IcOiJutA bUeo LyijWrrY^XOO . Tf X& USuctttoj 1 m 
civiced 'form crnd jL& sul-t coble jt>T 'irQmtrrn.s-sion ■ 

TP\e si^ncjs cUrtL oj- fujD jxjpes : 

La ) /hnaJUfj Siam *J - 

-*-- /M ctnaJLoy stoned Jla ’tbcdh m Ltiludn 

CUWTLC-rd" OtT Vol+Os^ge. voj UJL V<M> Si> cjfrd\rouuD U£>kj Urtfh *Bm£, 

Tb JU» v^--p *r-zj> -£jrxbe0 b^ fb*. -e^ujPch’on— 


E - Eq Si-n 0^*t -f $3 


■) 

o 

o 

0 

O 

O 

3 

O 

0 

0 


iaJK ju\jz_ G 0 JL& -t"Kx_ mo{d)ynum VoJajjl. a ^ vol+ovge. OaJLttd 

ct-rv-> pXt4"Uoli2-, T ilime , p-e>Uool cvr^d oo - ^• Tt - aA 

c\~n<^iAJsO j_ ^p-e^u-^no-j oj^ -f ke. Si^noJ AnJ cj=> ■y'-e-p* ^sexvt s. 

-fke_ pVu\A€_ °nn^(e_. 



0 


0 


A- cUsfifeJ Signed Ja A eftsconfwuous 


0 s 3 ^ignacj - 

A cUsjHed .sispy 

jtmcii0r\ of> jurne.- ^ ^ 

3>u£L.k a. Signed Ja uAuoJLKj »v% --^orm o ^ puJseA. 

Eaclo pulse- kcvA XtAn> JLujeJs cj vo l-icnjae. j ciAhyuurch TPepxz&entd 
bj O or 1 . Z-^rrm to') oj- a olkprcj .s'ljooj meters to 
open circi-ui ^not 1 of 0 G 5 dtcU^ s'iqyvd refers *to 

elated orcuu-t • ” 

£>otb O a-jnd X Ccxited btfc.£, 


o 

0 

(3 
• ^ 

,3 

0 

0 

0 

0 

3 

0 

) 


i 

_y 
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y Mi*. 

E or I i <- - » 

t PuJ« 

RUe- 


FLJs*. 


t 

Pulse 


Time. * 

O) TWisJwcer- 

-.- Ary cJe.\rice. / aA^r^^tin£.r& -rhceH Genvdvfcs 

oyvl ^t>Yrn of ene^gLj ‘irdt> cmcrtMow 2 X 4 CoJbId a iycmbcluttr. 

TRe. <=sto^TGe_ XXlC£_ roi cvopVvorve. 9 pie.'Z.o-e-Icc-tviC 5<ii50KS 
omd pko4r> cl_-cLec.fr>vs 7 <oKacV> Ct>-n\re>X" c\ ptapicoJ <=juc*)r4iiA| 
Ivck) eJkcfiriCoJ ^ig-noJU 0>u_ 'fcYAv^duCiAi^. 

Ovt ihe Coni*rcnr^ ? A Loud specUceY wkjcK CortveAX 
•eJ^cfvicoJ signed jr\io .sounci uioire^ Xa <aJso o irArvSo/wcU.. 

( 3 .) NJciid. *• 

TT\e_ ol lXsttO^emce. c>v cU^+ov'4iovi m Hse_ 
Xyp rvs.ro »s.s\or> c^no| pvocess'on^ oj mtsso^e. sigmoJs iv\ 

O. CcmrOMmiCi^Xl D"m S^-sLenn is CalLd no’li^j 

Cm.) TVanAmitt’er - 

■ ■ .. "X-t- JU aY\ (\ZxS^r\^€jrruz^r3r -XRocf Converti 

-fhe rne-S^SAge. Xd A ^oYro swj"tovble- foy TrqrvSmls^ion 

c\r\4 "fkxn -brOYArn'i-tg JJ- •XKmou^iA some. ^ui+^le_ Commu- 
nitainoo cKarin-eJi. 

Cs’t) Receiver- 

~~~ “ Pr reod Xa tfr) O^XatiQ-CJcrurd- 'fhcut 

pic_Ks ocp 'Hoe. XvArvsm'itb&A) -Si^inoJ c*J- *fKg_ cRqnn-eJ ou^pui- 
ar>o| proce^sei. JX X~o produce. "fMe. mess Age. signoJf 
in 'Ho«- Sum "l *Jol-e_ form. 


(c») Atiernettibn- 

^ . TT\<l Xoss 01 

duldm jlts py-Dpcxgixdioon 'Hoydu^h 
jlA CaXUldT AdM-erjupidno-n. 


&h-er^ of ? sWl 

TKe, CommuniCcwon 
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v K * » 

Xt uA +he_ p^voc_e>Vl -o'^ mcr-ect&mj 


( 7 *) Ampti^iCooh&n - 

- j_n ^ -rne_ p *r>, 

*fKe_ 3‘hnc.r^+h ojp the. 'trarVbmitbed dgpnoJ lyUon^ ,somc_ 

XuuhaJble. deciroYMC Circuit. 

ArnpXt -Ji'ccJh’or^ Cqn bc_ obne. AMiAsl^e. between the. 
hrarv^hi-H-er' cvr^ol recXjveA. Uihejn s>gmed -strength becomes 
uJ-eoJCey- them the reejuiirecl ^4ire>-^Hq* enet^^j r«purecf 

.by ^ddA+iOYia] sigmaj sfacogth Jla obt^nAol ^hrbq q d-C. 
source.. 

(a*) Be»y>o|t^iol^K - 

- Th-e_ Yqr^^— o-^ ^resj ue-jocJ-eA ovev. 

ookAcb the. corntrjunicodhovq 3 ^+ern <Ar-o rK^s h>> CcJUxol 

bQTf^o[ tAridth, 


o 

o 

K-J 

o 

o 

o 

o 

o 

o 

O 


( 3*3 Modtdodhoy)- 


M ocLuJ_p<Jh' oy\ jlA the. p Kzjno mtn on of- 

A i * k / . >i i 


Rupert triposVnq the. ioto ^resjujeocy noeSAexae. sijnctl CCodiool 
the_ noodu-luri'oq si<smcj ~) Oy\ <=\ high ^resjuencu £/\joiv£- 
(_CcJJjlc 1 the_ Mjqve^). ^ y 

TPvC. AjUSldhrm^ c-OdvC-L -ei, CoJULloI -Hvs_ rnooluJc\te.o| 

t-Jove. 7 k)1Gc_K bJi tram moth-ci cl. 


0 6 *) .^WoduJlaJ'ic*'!- 


3 

0 

0 

O 


XX -hi the. reJACAAe. pirocess of 

A I ( *> ' , . 1 . t L * 


roooluJjGi on. p><unn odujlodi oy\ Ja the. pkencmenQ retvieMat 
oj- mformocho'n j^rerry\ th jl. medicated tAJ^ve at tkc_ re^eivem 

Cil‘3 Repeedtr - } 

/V YepecdheA. ct Combinochori of- 

cccx^a yeA., QmjpJuf -?«.v otoo} tnnqrvvrnl tte-v . X-ts f^ncAior) jU 
3t> extern d the. msm^e- Corr»munication • , 

tracK r-«epej=Ge>i_ reexivei f-huz^ Xrqm£m»tt~eo) -shewed 3 
qropXi^ieb tt prDpexJ'j |<c^p{-n^ dts oviainai tbiion emej 
them* 'trar^mo'rts Jh do the. ^ ncx.tr repeabeA.. 
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Modulation ond its Necessity - 

Cl- 

S>tA_j 5 |z 30 se. L-ie toarch to Trarvs ro j T crn eJ^c^tyicaf 
Sio-oeJ m the. audio -fpr<xjiu&ncy ranp.&. (_ 2 o h-z_ 4 t> 
q_o KH-z-) ov-eA. o dong cdcd-t q-dcg. . v 

We. con rjo£ do *fhe. ^rVcm reader^ : 

(1 } «Slg-e. QrXermo — 


For dxorvSnrnssi or) <=md -reocjp-tio-n eo\cF artennq 

cSKoudd K<=nve. a. si-zl^_ Ocornp<^>t<^.tJ< 2 _ 4 o ^Hmz- i/oave.k.m'Ho 

A/ ' —. — ^ A - thcxt “jj. nru 2 _ 

-Hve_ 


oj^ the. s'l^ood C ndlo^A-fc 3 / 4 . in s’i'zie 3 ? So thoJ 
x/v^M^cHfrYA ^ of tK*_ s'l^ooj -id p-jrm>-eAjvj s^n&coj 
QrJ-enm J <f T T J 


Foy' Qn audio tr-eaujmcj-/ .si <^ncj( oF IS Ktf-z. 

*H*- ^ave-Unjth, ° £_ _ 3 *,^ ^ ^ * 

f = - 


- 2.0000 m. 


*S*X JV 


TRjft_ 


Xvn^Hn of the. artttnna =■ -A_ -=. ^.Q 00 Q — 


Sooorr) 


To -S-eJ- up a-o av-cbe.nr\o^ o-^ veAjHc«=d I^u^FF strzro m 
-id pr^eFcaJJty imo por^) lole. do Convd'bruc.F c\rvd opedjxie^ 

T-£ tGrQrvMrni 5 M 0 n ■^resjUje.nCxj YTouS-ed Jh> lNH-z- 

hkevo a - -F- = 3>x i o 8 _ __ 

T lxio 6 

ano] 4 hve_ 0 f- hKe. GVnten-nn ujouJol t>e_- 

^ k^c In vAa reuA O“nodte. 


^ 500 
4 


7-5" rn, 


C?- *) S t ff^cd"»ve. Poioc*- j^diocKed b^, Arvferynct- 

Theoreti GaJ .studied «sk-ou*. 2 . FK^xi" poooe-**- P 

rotcUaXed cf lXr\Jis\H. ^rvhc-nnq of- JuunotAh X 

JX p'TDpc/X onaj 4o FL/^^ 2 * . ^ 
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A 5 kl<jpR po<X><A^> TL^j 2 _o|-erx| ^DY" ^-OCoj 073 rv£ - 

mission^ +i\jL>tj£-j0Y-e- ^W* ^-erriq Len^pfin ? wqyelemtb 

A sRoulc| be- .SmaJU °or pvAj^ujinC--H ^ .sU-ouJo| be- 

( 3 >.) Mixing u-p oj -sijwds ^vmrv> ciAj^ejrerc}' 4 rYtvvwri‘i'})^r; 

U30UO rnano ^yqrv&nniitters^ Q^uz_ 0rarvMrniti"Ln3. 
bc^ebcmol InjWnncdion Sionoi^ ^tTocAJL0^ n< ^i^U -> 

rruxed u4d and 0kjB.Xje_ 0i no k)cu^ J-o ^diWinj-tOs 


rruxed Up> 
Y>cf t/oee-n 'hKxro- 


uH 


TIba_ poAs'iWe. soludien 0 > ? C^rnTOun \Cp 3 i cm\ c\j- 
lu^n ^recju-£-Yicue^ Qmd <=UJ opting ca bond oj- JVesjLuncie& 
cf-o ^.oich dTrayv^nai+keA-. so "Hy<> 4- +K£Jt*_ AJ> no mixing' 

NO OcIwJcbHov^ - 

X-tr 3 a 'Pbe. pk^oomcncn SHperirr)posing 

f'h-e. jLoi/O aucUo -j^resjuLnc^j Ln^orrrtoj-i eon slg-nojjs cm o_ 

hXaM -^-e^LU-ricx-j ujc\v€_ £ Co^vii^Y- Ujcjve.^)* TTbe_ 

i\)o(ve. Ua CjxLLlcI 0'he naodudoded ^vAt/e.., l-oUaclR Ua 

't'YOfYV^mi tt <^d- 

TR*A^~ cxAje- 0 i\r-ea_ jfctjpt-A, m oAu 1 oJ^oy\ — 

0 ) ^rnpJi-h-loU. TA^dujLooflOYl ^AM) 

Fr^ujtncy ModuUpdton (FM^ 


) 

0 

0 

O 

0 

0 

O 

o 

0 


0 “) 

UfO 

C&xJL 


PH«n^«- ModuJbohW C PM) 

A^cMri +Ke stg^Wi'cp^nt cAo^ci'eOs+ics ojy a pulse, 
pijii Amopil-kide , picUe diA^diOn or pulse. ooioUR, 

Ar>y one. o-jy 'PKeie cka/S_acdeAjA-tics can be vcL>0-ed 1 a 
accordance coi-Ha +he rnodidoofirw bcxA-e-band signed, 

raise do +ke r^-ecHve. Mse ^pli-Hde. Moduldion 

(Pam) and P0se oluAcJior\ ModulpcHcrv) ( pj>m) or p0se 

k)>cU-K modwJ<\dio*n (^pinm). 


O 

0 

0 

3 

0 

0 

'~x 

3 

3 
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C Cl) AwpJU-ktdd. ModuJlodHen - CAni,) 

C' "-■ 

.'Rr '^ xe - ucLz. iA/cxve Ja 

v/cou^d In qccordqince. co\fh rB-ve- c^ropik-kd cU_ oj- +ke_ 
audio 'k-eaiAiLnuf modu^odhW dgmoj fkn^n dp d CaUM 
Q^pwLi-Kicf^- J vYio<di0ocHoTn * ^ CJ 

TRe_ e_s^tumc^ oi-nol pK^-e_ Qrr-jpli-kjoLc- 

rn Ocd uJcxJhed U)ctv-£_ r-e.nrp!,r^ 'Hvjl ^ome. oa 44vB o-p 

-B\e- Osv^txJ-dh— Oocuve.» 



O MODULATING SIGNAL 



(Ac + An, sin o^t), top envelope 

A" A lx 

Amin ^ 



0 CARRIER WAVE 


0 AMPLITUDE MODULATED 
WAVE 


(Ac +A,n sin ro m t), bottom envelop© 


“To e,xplcur> <^rnpiA-hA.oU. rr)ooluJjxJlD>n ? dd nA dJte__ 

a smMsoidid noooluicdrin^ •Signal 7 rep^^cjrcp-e^ fc>^ - 

^ Cl) - £\m Sin LOm"fc 

i—ed" •Hv£_ uAo^dd Cp&Aj£A- ujewre. b«_ trepr-eiervkto} cuL - 

CL C“b) =■ At Svn COe-fc 

‘X'O ci rnpd. 4- u.cd_ rinodvcl&JlDr) oirr>p-U-Kidc c*jj~ +Ke- 

hOodiAlcxp-ed UJCwe Cr^ C±') JA C Acl 4 PrS 

S%s> ^r«-e|Mj^ncxj aA unchon^d C = LaJc.) ? fktA£L|oire w£. 
Y'epAJL^e'TNjp c3,rr>pUi+UoU- mocDlwlAJ-eol aA - 

Cm (_"t ^ — (At + Aw|S mtOrx't) 31n t 
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or It) 

Cy* Ct) 


Ac | J- + -2“ 5 y~| L^no"t ^ SlY7 U3 c "t 

Ac. ( 1 + “*4 Smu^-L ^ sm iOe*t 

Ac ^ '"JO ^\ic"t A~ A”! Ac. S)VilAiivj~t -SlD^Oc.'t 


) 

o 

Q 

O 


UikaJc*. M -aA CccULljoI oimpuUfucole- >anoo|0cdiOrt VncGx . 

Iv\ praePce. ? AWe_ VaJuje_- ,A( }& ICzpt ^ 1 do <wW 
cUi-byicDri' Of den, we represent ,q m pe*.cerd“. 

Nioto C^C-t ) = Ac-S'mtOci. + - CoifWt-LO^)^] 


o 

o 

o 

•3 

o 


^cfueJUvr) skovo^ -thoJr the- ctrnf>J-l fudjL moJcJoJ'ex^ sio^cj 
Cjor^’^h o-^ hhe da^ue^ C^c\ve. jprej^ v^ur\Csj GOe co/d^x 

-btAro ,sinuAcnaW cMavei, oyvl of- ^^LuancM (AOc-td*, - ) <*nc) 

O'H'xfcJv cfa £jsOe^U-WC^ ^Mc + tAAnn^. 

TRcAe ^tatd w°o^> cvue_ CoilfL©} js’iote. bounds. 

TPvclAy d-v-eA uunncj a*ie_ (^aJUbjol .s’jcAiL- bornd fprej^i«.n<deA, 
COkicK c^tiz. (_ £ - Jd) °>nd ( jk + f n0 * j 

^Vr 0 


Production of Amplitude Modulated Wwe. - Q 

TRe. Sjyripl^-I: m^dkod -for proofMcinq arrip'U'Htd^. 
moduXcdeol Gootve. <QS skooov\ ai>.. ^ blocK dJc^'rom ir\ 
+KiZ_ gVcJT\ fi'ji. ' Q 


Moo/aJochnj 


£i^nal inft) d 


Xtt) 


•ScjuaalA- 

yn=) 

Band Pass 

P Lnu> 3 >evicfi. 

-> 

•filter. 


AM 

Wave. 


OyMut^ kJflve. 

cCt) 


0 

O 

o 
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Ardennc* 


TFve. c^Yinpii+Molt, rnocluicofo^ M bc^\ccJUUj q (Lemmon 
enorLt-er cimp-Gj^i 'Jo*' fbua. C c tA* 4 £At_ i*jqv€L -S’/WiqJ- TP\e- 
K^vAi-n^ vtottcvg-e. In -Bui Cose JU, +h a. 5uwi °I 
°(' C- qrv4 fhe. rnccluJcckr)^ S.]g^)cJ. 

/Vi -Hoe_ loc’ti^- k>i<x&\ng \ZoIc_Knn^j^-i ? nmp-G— 

-pCcchon cK^m^c-i - rhjt^-e^ve- ^ouJ-p^ N/olfo^ge: Soil) ke_ <q. 

Cpv^^m^Su (AK?v/e (rj amfdJt -h-iclc. ]ri acca^cmce. uo)-tt\, 

~fha bio^)r>R wocluJcdur)°r veffa&e-- TKXa X*> -Hvc_ 6M0pt-i4uc/e_ 

rrtoduMzJtejcl^ hxiv'e. ^ ^ 


3 )ocK did^rAm a ^eceivcar - 



Oid-pMjf-' 


The. TeceWed iljpncj) J_A> J^Y,£-£ qrnp^^veoj &rno 1 
fo fhjL. XF ip ^-tcv^e. v^-jr^earvhs lvii-£^»necUcS^ 

-^azju-tnc'-j Atc4jjg_. Th*_ C cv-ixJeA, ^prejju&nc* Ju u^uoXi^ 

cknrgW it) a. XouoeA. -^re^uizjocy b^ fhSL IF s-t^ge .. 

7 Tve_ Xoto axr)aj /J g_n<^-i aA Vhe-n ^ 4 vcyi Jh? 

’H*^- olxj^ec^'fov' , ivoKTcK i-ej-ecif Hve. oUVineoj S)W>cd ^ncj 
reject mg +ke_ t-how^n fct^ol sigmoJjs * TT^, clah>)r--ejci 3>^nc\j 

-^A TTv^n OimpLr^i^cl oyyy^ <4 £ wyCo} uictbsd Jt> Te COVCSt- *Phe__ 

OTr-l gHirT=»J mOcduXuKr^. Sj«gT>cJ\ 
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CoYop<vu$cr7 pf AM, FM PM 







1 M 

0 

0.5 

1 

1.5 

2 

2.5 

3 









_ i _ 


- « _ 

_ i _ 

_ i _— 




) 

0 

0 

) 


o 


o 

3 

O 




0^ ^e^nexi nrtO^uWiOYy pre^wnr-ej o*& QtnpUbok.^) 
rno&ujoj-icrn -^dit ® trarvsmis.sierri ofo Mu&c f 

X*o ^wipjUi’uolx ^aoduWion i"kc, f vol+cge- of 

CoO*>u<LA. wovv^e XL VA/^col by. +K<l \Zbl-Wje of 

1 A ,f - --- -- ^ — - —'■ -~ Ch£?nn€>f 

O 
0 
0 



cJr*3ir>^e i n 
■Hoe 


.j^tx-lviole of 

t'ec^iveV rccoAve^> tbe. rnodujcdio^. Si»n4 V\oi\mtv^. p 0 ^ *-f 
r>otse. 

HousicvOi.. , in ^resy lULncu rri^ulajjiw , -Hie. ^-e^u&nc^ oj^ 
0 *?T-Xiejr u;<hvS5 Xl cXcinsec/ * *t6 per Lns'tqnt' =»nx- 0 UA Volfc,^^ of 
moduicJtx-nQ bjcivth. H\a1 C^rn only be <=>|pr>e- the *nlxing. 

ott moc^uinfinQ sia^e. ryicI nojt coklle si^-n^ 0& trwa^rnJ-H-ecl 
in c. kennel • f-tence. ndse. <=4oeA not effect FM Si^nc0. Tbcil ^ 
boK>^. FM Si^naJi Id JjlAA xLiA^>C4pX<k)e noise -Boon Q-n A m 

Sigod/ ) 
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tOUpd" «&U-©cvlo| b-e^ Jjbn*ptfr\ oj- cplipalc. brrtfe.r) , nc\ 

gz C«»«u<A- _u«ve. o£ ^r^LLtoo^. 3 -^id 8 H-z. 7 

Lc-rv^H^ cvj- c 4 xpdle. ci-rvlejnncj — -A- 


He^je. 


•'"T 


- 3xlo‘ 


S" X | D‘ 


= o' 6 m . 


.So -fk*_Xejr>yH^ oj- ctipdfe Chixfe^n<R 


die OTixfenri'R = Q, 4 

— 0 * 1 ^ m* — ls~ CrO 


\§1 A CawucA, lAK^-vre- pe_cdB. \ZD/-to^e_ IQ. \/ Ji u&€of 

cast jfo frAn^nrii-t c*. s)&n<*J . YOkocB Staujof htL 

fUjL. pex^K- Vol+o^je- op -Hje. ^ mcoluipdirxp; si^naj . ‘no 
orcG*_ :fo Kotve q, nnoJuJocfiorn LnoLtx Ofc 7 S^X ? 


£d|- 


“/„ WoduJccL’o-n T-ncl&K (.M ) - Arn ~ XLloo 


DO k/>x^ /\m c *in o} /V <AAje_ Vfc>l 4 rcpje_ op rryxJuJcuHnq 

cnr^d Cotfi>u£A. wa ve. Voifo^C- • ^ 

Am z 7 n Ac. - 1 ^ V , X= T-ST 


TS* ~ X.I&0 

|0L_ 

Am = 1’2^?C~7^ — ■y' 

/ o o 


\§ 3 - WUm, -fk*_ ^TnpJxfuote. erf a moc^MiaiiVyq sioryJ ~cA 

3>eiW <£j>fc 0 XcVS 44>flr> 'AK*. Qwjput(‘4a-ioU. CcOk)tjt»i_ &civ£ • 

J^Si* .M -Acs civDicj rr^Khn^ oveftyv^cduloded Carrier 

w>c^ve. - IVi 5t-tu.oJ-1 cm p 'Hvc, ruiooJhve. hnJUj) 

Cucle, o£ ^ 'tKe_ fOOcJldodiyi*? ^iQ^Ocd _xli oG PP'S-cj c»-noj 
CbXvA'friv Jtcr>n o ccwAi Vm ^ re c^pdhtiri. 
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f^,Y QmpJU'tuoU. r^ooluXodheel oOcive.., J Xt_ rr^yj-mun^ 

RG£ e crrnpij4u<^_- Jl2s -j3uno| jl-o be- J O V ool01e_ 4-Uc_ ryimnmuro 
a-rnpJU-tudU- ^ 2. V, CoiJciAjUd'e. +Kl mcdubJioY} Inckx • 

Gni V'C-TO '+'Koct__ ^otPC^wvurn Othq p-G tuole Aww^ = ! O V 

wmivrjuYio XX'^op-G fu o{jI_ Amro =• 2-V 

. MoJwJLmKo^ Xwiot (>|\ = . Arn -^ - *"»» 




-}■ Ar»y 


yM = IQ- 2. 
lo +- 2- 


• 2 . 

3 


^CfO 


A nr>e-vs»<=^e- o0 -^Y^u^ncy lo JC. Hz- a-nol 

aSC^ pe^xK vol+c^ge. oj |ov JL& iAA>-e_d jto nnoo/uJocfe. «J- 

oj- 1 MHt. C^ocj pea>fc t/0I'ftXje. ojy 2-0 V. 
J^hOttnoiirue (fO Modulod-iovi Xine/LX 

(_t>) fV\jt_ 4loLi- p>-oc|ucja-c4 • 

_§£L* Pe^X VoHc^ge- woc/utaim^. s'/^noj A w =■ loV 

Pe-cxfc VoH-©^e- o-jj Cct?Wu<A_ si^n**) Ac - ^ V . 

M oduAoJicnn X-noloC (^0 ) r . _ 


- lo - - 1 
2-0 2_ 


\gT* 3 _X>U GnpuG^K L-dw-taJO -j^-esjujfinoy rnooluiocH«nr\ arool 
g®£?' ^rnp-tl+ucG_- rnoclujLxfi tm. 


5° U 


Ctafc^eterisJic 

PM 

AM 

e^'ctcrU- 

"TV 13 ! rvAnOt .SS\ an 

Hl^KU, Ej0<uer\t" 

Mast pouseA_ ^oeA L0oi&3e- 

Cartel us tollK 
c>jf C Ka>%r>e t 

XX r-ejpure-6 yizgjXi 
io i-Atn&h 4t> -Ht*d 60 AM 

Reiativ'eJ^ ajorJUot berncJwVfcK* 

Pide.iXt’j 

<=4iajl Jb 

presence c>J forge nuwfeer 
Cj' SuXc 

ReJ^Jlvdkj lou) fidrllty 
[r> Vtfccpiioy^ 

Ar£A O jy 
Rac^pjror 

&e}r^ t Lo 5 ? <Uffl oj^ 
fecjLpjppn JtA much s^editr 
__._ 

Rj2)aJtrvt\*i t Lco^*' Qh&A. 
r-ecjipMor^i, 


3 

O 

0 

0 

o 

o 

0 

3 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 

Q 

0 

o 

3 

O 

0 

3 

0 

0 

0 

) 

3 
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o 

o 

o 

c 

c 


Elec < i*om©v > jnciic k}«ve*- 

Eil^ciiYDBTnovQnc^hc. tA^vex 0^2. j-Kose. <-A°o/e?> in 


. - . : . _ O _» 


uShdch *tK/>u^ _X*> a 


^mUAoicdcJ VAA/nii£>h cJec-fvic Qrvd 
noc^mdne ^i'e)d vectors: cct riViS oncdea Jp! each o-H^a. 
cxA 4ueH cu cd~ vi^kT qjo^/cs ^ J-d 4nk <=4X*u£c-4ion e> jf 

p-TDp 0 ^ odh On . o£j Kyb\VC&. 

In e3e ci^n^'rnexsjoxJh'c. uocnv^ bo-Hn -Hae. £p<Jc| 

v/eof"or 1 (_ Ef” cmd "S’ .) \/ojuj uri+H iutne curio! spAce. nnd 
Koive +be s^nae -^nejpur/c^ QncJ S^rr^e. pka£-e. 



ArrovoUr^ do ma^tA/eU -f-kc Em xj£VvSA cvh*. of 


XhtrbUSt-k' 
C 3XiD 8 rr,ysJ 


'trQn^vex^e. in ^nodtuhx. Qnd 

V^cMuro uji+Vj -fKe, spe-ed jfcr 

TR-<_ vedociixj t/oave^ lto c\ rn-cjcUuvn -^a 

ji'/en .. 


1 

JL 

v = Xu fe " 

jAUiV £«6 r 


Cok^ic. Qnd £ oal pe>rjrnepJb'tii'tM PncJj PewMWi’bi 

rneoUurn > J 


TK<^_ vdocu 4^ oj ^dromo^nidic Ui<\\je& o-f dXj^ererdt 
dr'e^Lccn cuC4 In vacuum Ja same bodf- iv-j 

^o+heir medium , dd cdi^eAjLrvf- . 14 Ja rnoA^ 

a^oy r-ecY JJcjAj and JjlM> of violet 
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keKaviour of /Hmo&pWeve jbouttrdls EM Utavea- 

TKe, loeJ^ovv'iOMA^ oj- qJtyiosI nhere. 2 a c22Jf-c\jax^r 

<jo'C ejedhror^c^i^hc i/dotvea* oj- cbijfe^nnJ- 

~j~w o cdhrno^pkjLKj^ Ji& izr-Qr^poJhJZjr^Jr Jd eJec-tro- 

mo^rioJhici ujQV-ej 0 ^ \/LsU=>Je_> re^4or^ c>J- i^c\\/eJU^cpWi 

Ycm-qe. 4-ooc A° :K> &ooo A° aA, qu£_ can S£j£. cR\fl_ 
iurv or>d 't'Ke. sbco-iA Ihrvw^A^ SJ~ cJ eaAlxp 

TVgl. eiecl^rrv^ruuHc ^uo,veA belong no J-o 
injured cjy lA^vefe-n^tb 3 ranoe. 8>c io 7 rn bo 

2>;x 10 s " wo CO>T-c_ Aot cdJbcA)e,d do pqtAA ^broo^yk ochnospkefe 
VAiWA_ +Kx>c| <=je3 re^edhxd b^ dxbmoj:pK^JU* 

TKe. Q-Z-emg- oj^ £j*?xX\\ S blocks 

bke- EM uiavdA of- uidvaVioJUi; re^i'-bn of- GjQveJengblq 
Ya-Ag-e- So A° do <4000 A°* ^ 

TT\e- Jto(Aj-e>i_ p^osb 0 J 1 - cohnoo-spKii>^c 3 a more or 

JLtVS -trqY^ pc\>*£jY\b Jb EM LAjqV£A o-W wqN/d^r^bb XD m 

qr\dl KjU^UlT, UAed )n rQo3oct>nrirAU«)C^ . _ 

E>u3 *H>e- bop mo-st -ipyejr 9 bhe- io-no^pKore ofo-eA 
riot aJUouo bki^-e. kjqves -bo p-eridrcd'e. | o-nd reed's ~Kmum 
bade rfoiAXUids ePMrHv fij-e^o-ool CeKbaJc-v-j bpeppuLnexr , od^ave 
40 m tf-z_ -j 'H^z- fonospbeAje. ^ berid 5 cony. iVidcU*\r eM^woyei 
a JLtttle, bujh doeA not reeled Jet b>GcK 'towqr^s 


,3 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 

o 


r>.r\ 

vj 


3 

O 

o 

3 

3 

) 

y 

3 

3 


Radio Wqve-i- 

TKe, EM t/oqv€A D -)r Weputnop rqm»in 

t rY\ ^TDO KHz. cJoomJ- iooo Ml hhi a^e clild TAcfio 

qveA> . 

7T\eA€- t^jQre^ cite UAed fvq bbe, ’jjpeJo) O-b VqoUo 

C^nq-myniCouhon * 
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SpGCC. — 

TXe process e>-^ ^ewsUng r^c&tvtnf) n-nol 
'pVDCessirvq l nJ-DYim&Jn cm vSpoced^ J~£. KhQvov^ 

RO ace* GLr^vwinuinl r a sh nv\ . ^ 


(K}> Sp^ct Cornmmn) cadi on • ^ 

K3e_ have +kc__ -^olloiAi’nnj rvoode* .space, CAmxrtWjCcdHan - 

(i -0 throLmd oar •Sur^^cc. uioi>re p^rop<^ 0 oJH , o*n 
Ca.-) ipoice. t \jqve or tvxipospKcric_ uwve. psrcp^od-ioo 
t a O 3fc.^ or ionospheric UJO[>reL. pyopo^t^Hoi^ 

(4-) SoJhdlii'be- Ca>tr>nr>un\cj0^on 

O ) Gvoimd or Surface 10 ore. Propo^oJh^ - 

XI dA q mode. iAj^\/e. prop^^J-Lcn Jin wkiek 

dke. greu-nd k<AA a /Sbrcrg, in-^l^e-ncc. or> fke- pvopMpohori 
o-f &Hhrxx) i/Oave^ -hrfrrf) -hKe_ '|rrnMno)-Hina avdhennQ. dr> 
Y£CjCUV\V 3^, qrcK^na. y 


0 

i< 

El 

5 ill 
(Oh 

zz 

<< 


mED 

z< 

>o 


EARTH 


UikOe p'v'O^ ccLorr^ cHne, Surface- o^ ^~he_ 

€£xKik 7 -fke. ground ooan/g. a lyrducM cjcsrcrv)-- 'H^e g-rDimd 
Qr>d bends round +Hoe Comer ^ tke objects or> ea\rtk. 
-boue. do dd dke eruTgJj ground w^ve Xi «jvnduqil^ 

cxlbso v bed 4ke_ eovhtK ^ QY-td dhe. poweh, g-round 

wave decrcxAAe& unfU, inccecxA-e_ Ln cUA'innee 'fp r ®*0 

•the. drorkSinoitUo^-- •s _ t c dio>i. 
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TKe, o3zX -extu<=xJhojj ^rnuryd j Suh^c\cj^ w^ve 
^cr'e.oiA-eA vefi^j rc^tcLLj uB-kK +he> increoAe. m Jchs 

Fov ground Kj^ve, pnrDpc^tPchO'n p bkA. Coverage- 

Y°rn<jC- cLt-p^-ndA on - 

Cl) Tkt. ’timAAini'ttinj poooe*- 0 *) Frcsjwunc^ uice/e. 

Tbe. Qrotmcj tvjQVe prnpONQajttVo ~bh UAe^td ^Cnr XouD 

^r^_SjujLY^CJU 0 sigri^JI UJQMeA C s 3 o K^fz. Jh> - V 7 oo KHz^. 

XHr -aA not siuie.c} ^0V lUy\c^. .signed tMOiv-e_- 

C3md "^ D ' ir V-€A^ ylo-ng, TQnge- C^rrYrouoIccjdKoTn • 

^ TKe. <PTrcm-r>d ujave propev^c^crar) -La ^e-Y\«*^c\XLu uAe_c\ 


TKe. <^vouYvd wave prnpev^c^crar) -cA cjj e_T\£>* oJJ^j uA^4 
-^nV LocoJ biroovd o&jing_ oa ^ noeoUun^ Gjqve bread ccu^t 
service., ^mad JA Ytot. UA-eof -^py" '■^r-eguenCA^ t>on4- 


£2} -SK^J W«Y£. Pvi>p^evflOyi " 

"XF dA <a roode ok kjqve propc^-sv^on} In 
60kicK +he_ Y"aoLtoc^jcu/€A e^ToJxted 'jpftm) bKc. dvjm&rn11x.t 
o3r\Xe.-nnc\ YZack kbe. vcctu vSn^ cnaiew^ CA^te^— re^fckii 
bjj. kbe. LoTnospKjt?vA- 




Earth 


Ty) sKm lAiave. piropc^s?<?cbion 7 +kiz_- r^ck^ouocweA ok 
^■esjl julyxO^ ran^e- j^rorf) Ll°c> K H 2 - d~o 4-o M H-z. uAect- 

TFvaA VDOolx- fc-Jj" propexg <^Jhnv\ vAA UAed b^ jskoAob W<^V€i 
broadcaA-t -AeA_A/ice_. 
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r 

c 

c 

c 


, dtjnAifau oL cJmno-^pkjL^ oiecre^^ ^oi-frK 

, cf^Y 9-i^cvf kj^Vfchs ? -tke sclo^, re*di^fio»o& 

lYdcriA) TW h*u&h buJt khe. <^eru3rt\^ 

<^jb^ospKe5iX^ vAA Jut>cQ . TTdtJ^z^pre. 'kk-e^te. ojhu^ -^oo <^lZ> 2„ 
hoo/ec aJxA do k>e ionls-ed - 

, o-HoeA. h^mol _, c l 4o +lo^ e_c*Akk _> -Boe_ 

<=4a^saA) of ockr>ospKx3Sj2_ -aJL kju^k iouJh ^H\e_ 

r (\cU cdhcnn Lr^k^ihj aa J~bod - Jro -oh "Hoe. LonisoJK^ 

aA JLduO . 

W o lO £a/-CA_ c\J" <Soino£_ I nkc^zryTAjdUndke. kuM^4oks 5 r H / nJUZ* 
Occu>lA xto^x 4nourn Lorn S>oJt\onr\ o^ eot^JHoU c^nospK^uc, 

r ^.°^ e - ci ^-|^ ^ Yfeiulfi to<? to Ionised XaAvers ok" nonximurn 
eApcxYonA _pr)o| loy\s Aokiclo Q/ue. ^orrO-eo) cd~ dj ^ ju\J- 
fcoe-h Ionised ionbsphedc, Jfiixj-ex ctck- qa q, 
re-^XAdx)/ 4ur q v^nge ok rndAOGjetv'ei b^W^jo \ 700 KHz. 
d"D 4° iMHdc. u y 

7*ke__ eJe e4irt)>^c>v0r>JLkl C txj c\vejL ojp jpr-e^toe.noo-ei. ^-v-cafer 
kk^o 4 -d M Hr. p^y^hrod-e 'tke. to-nospW^ 0 ,^^ e^csupe.. 

TKe. <SK^ t/opve p>opoojodocnr\ Jj> cU&o jCnDton cu, Lono- 

jzpk^a pyppo^ejn'on 5 khe .skx, uj^ve^s VeacK JhV,^ 

recjuve*. cej^tes. ^refkdicm fu^y Lcnnospke^e . 

j-nn n .Sno^de reflection -fcrorn -bhe. tono^pkxoe. p 4-Ke. yz\c&aQ 
- GMveA Coves, a -Stance. cAboud 4000 iov Thodr aa wk-u 
* veA d <=dAtar\ee. around 4he Communiccdh’c^ 

aa posside,^ Gj-itk the. k^l£> -Sfcg^ W^ve. pvt> pc^odior) > 


Fading - 

, . -Li /^Ke v<x>ticdiori lto -+ke i-frenspHi ok cl 

<Sj^ncd cd- c*. receives- olux do irde^CSAvice. oj- Lo^veA- 

FkoUng ^ -move ^vepixAncieA. F^cXi^q CquAej 

c\v) error' In o|<=cf^i krco^m'i-ssicnr-) and vdri VaJ- 

' s, T n<: ^ r^-oijv'-eo! diAA. do >sKm tonve. pvoinqocfi'tio 

cvzjz. AuJ^ec>«-c4 4p f^cUn^- ? In coldck dhe. ^tven^W 

°t ,-Sijrvd \acOu«A cdi+tn dim*.. Ik d) ^o «d 

kk^ r<c«jve^ n cv IcvtAe numkev. ok u^vej re^ck , -ft>)Jou»fna 
cU#e^cr>Ak numk^ o| p=vtM* ^ a 
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Tjr xA -f'Kcd' mooU- propc^oofievi m 

fi\e. TckcIa oisJcweJ> Crniibecl ■'‘Skorn 'Hoe, jhfArvi rnifct^x' c^t'd-onnp. 
yeAclo -fioe. reeuuvina ardhenno. -dWrou^k spAce • TRese. r^oGfi 
WAveA ct*tX CaJUjlcI ^.cpAce, t^OAveA. . . 

7T\-e- S'p^tC e. iajcw&A -HRe- racU o//oc\veA o-jj- 

Yta?o^£- "^vuirv} «S”M MHz. 4**2. Gi Hi • 


Q 

O 

o 

Q 


K-range of communication (<U 



r\ 

• \y 

o 

I) 

o 

0 

© 

o 

© 

© 


N ■* ) 

TT\€l. s pAce- Ujqv'eA ^hfAV'-e-! m ^S'W'cm^ 4-4' yCnX "jprDrV] 
t. rc\-<v4rr3 i tti ng. aix+tAina v=c cei viyvj a^nriP ♦ TKx^-ky^e-. 

-pKe. Sf^ce U bocsv-eA cuKe uAeol -j^cnr Tne. JJvlx ok S\^U±- y 
Ctr^YY^u-n’iCcdion ^ iajcJU aA “H\e, ^afefijb+e. a^mBn'iCccfiotv 


3 


QjAe UAeol '^ cpr ^n£_- JJv\X_ ok 
iajcU aA *^xrr "Hoe- ^aiefijb+e. Com 

Tke_ Xkyvl. c?Ua ex. JLi 4H°d' oU/©Aince- . ^ 

b-ei'UJ^xio 4r&\V>ArTn'i4ti VYj. -Aiai.£yinQ. cma|- 'Y‘-ec<u\n>^. < A'n^--enn c \ cci 

C/QVucK iVue^ OQn .se£^ €jacIo o4HcA>« 

TF\€A vcpncjeL spAce- Uiqve cx-rnrrju nicpch ovj Ovn c>e- 

mcreaAcd bu mamAma ike kej^kb ofy ironOThttinj. ^nk-mna 

cw\c} Teauvmcj cxvckjnric\,r ^ 

Q 
D 
3 
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RtlcJUon bc4u>w> Cover A^je oUs-tance A oJ> 

TwrvSmining Arrf-enna- 

^ .ScGbbose PQ Ju CL TV “t"wrvimni4^1 n q ^rcferm^ 

WuJi&i/Jt' k, Xoccd-ecf cdf P ovn "tW- e^>U+i 3tOz^Qce* 
J>ujl ^ro -fir*rte ojj -eov>vH\ i-K^ tv -signed 

-tra n^vrutt-CcJ -^rT*n Q CPomnop be. -reoj v€p( b-e^-o-nc} Xka— 
^c\^<^£jrdt~~ pcn-yvj" T Qnd S on 

L-€_^" <S>p s TP — o| ^oU^ir^-nce- 'fkc. koAit^rn^) . 

JVu>uLjy^r€L trUe. TV sl^inciXi coil I be. v-eouv'eol on ecouHi 
In a. circle o^- rnclIuA cl. 

H-e^e. yacGuA £aa^K = R = os = ot =■ op 

PQ = k °incj oq - op -t* pq = R + K 


Xv> ng-kb -tnqna^e QP-S 

SQ - S P -t P<3 = o4 4- h 

T\n vi^ch am^le. 'hnqr^e cts§ 


<Q 


OQ Z s. OJS^ 4 SGf 


oy- (R+ (d + V?) 

OY R^4 2_R h 4 - R% cf -V h 2 " 

or 2hR - ol' 1 " 

° v rr-^T 



\ I / 

'A6 


Tbe mocx-imuirn Ajiyu. ^iokl’ cJXiiqnce (.oIm) befwca-n 
JtiOT) '+Yono^nr)/ftin9 b-fc kejRUX Kt <=*nd re.ce. ivmq 

ordrervnp o-^ Uju^ki" h*. cjoove ea^cPh Jv> jjven t> r - 

c4m = j2-h T R + JiKaR 
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Secklliit Cowmumc^lion - 




etivn 


Xt aJ, -TOOoU_ Corrirnu^ccohon .sjcrnod 

rhrTJiYv^rriTiXt^v Onol Ttcet ve^ +bvt)u_cj4n .ScddujL-LeL,* 

fY C o mono too \ co^l i ov^ -S <=d" eJJj T e^ o. .space. cxcif4~ 

placed in Qn cnrbTX c<A.ouncl dkci e^>dH pvovidjce>| coftk^ 

rrn CYOuoavG ^arv^rn)4i3 c\x\ck V-eice^viY^ -e^u-t pfiae.y\T CaJJxJ, 

cx x'cxcXa o ixzi YiAp>ontJe/y ■ 




:) 
O 
o 

o 

o 

Q 

o 

X) 

o 


© 


Xn 5^\idULi'te Coirnmunicpdicm cc beam ^ 

/vijcvDWQve. jy^nY) ex*JiH\ -s Tail mo :franAmi'tt£-Y'' lh AenT cbrec+bj ^ 

H^e .^=&eMjbe ^. T^al -Sochdlite xecjdvc-& Hve. Cm\ir\9 
Signed 0 ampijteA evr\d veiuArn aj- ;io "Hvt_ esudK Af^aaorf 1 ||) 
r-e-CJuveAA aj a. cXt:jJe>i*.Y>i* ’jke^uJLinc^ in avoid ?rdeA.|pMmc£. 
between +W_ i^yiArolTted 4rd recu’vcol si^ocj, 

TKe. ^r-e^iAO.-n oj i/AeJ Tn ^cdetlt'te. comm uo'ic.cch*o n j&Y . 

u-p»4jvdC Jj> 6 4 H-2. 'ijj-cnr dou)n idnix Jd 4<qH2-. 

The. «Si^ocJ irecjavred io^ receiver. X«A tv€alc. 

Xt* -iA QTrjpii+iejcl bq +he. r-eadvev Qnd +Kc^-j vd" -ii deJkvised* ) 
TbuA a communicafem SadeUiie aefs a3 a. bia mlcroioave. 
repeiadheA. T ■tfne. -sV^j • 

JXe. JU-nj^ Ob' sl^Tvl: m'l c>DKH^e CommvrnCAiiotl TVoi^b. 
Scd-eiJGT:e_ AA pebble lb fke co-mirnuni codicuo scJeJiiie. Xa 
< alto<xxjd cd- a 4iXeo| Xoccdiffin aoi+b Y^A|pecjT- it> Tbe. €mTh. 
7T\aA, p€_ 04- -ScdeJ j Jb Kmot'OX) c c?> £jpO - 


J 

_ ,pe_ 04- <Sccfe]| ^-e AA Nnot^n °ti cpO - o Luonui,LO£^ 

5aidlA^i * 
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G 

O 

C 

o 

c 


Keynote Sensing * 

TJ- G> a d^chn^ju^-- obdcurunT jr\^rrnoiicnn aJoaui" 

obj e.drj' o&jlcl jrsiyrr) <x eXliXance. taifhouf" tadn^- )y> ptajAicd 

t\cr odrHh od - . Ay\^_ Gk WyYoI 0^- remotfc 

^ pj^txLe -Seniin^ Xi uuoIxUj u^ed 7n 7 Tn 

y(ei-no| txAe, ry-><xpp'in°j. ^ )n a^dcuiH<Ae ? UriXcHSjTOUnol nuciepi/^ 
£,xpJU\si cr>n , To cJiGaXoio^u 7 Tn ground oocdfev JSu^y^ti y 7n 

poJXuiton CLovrhrol 7 Tn botJis.ro inclubbru Qnd To monTjr>vin9 

drou-^/M- coooU-ti'orvg.» ^ 


Gn obj 



(aJW^ Jib JUh nob possible, Jto IX&e uy^ve, p»op«^och crn 

cSJ -jpv ^TrOYvinaiisicnn TV -Signed- c 

-SGj. fTe_ o-^ K)<^ve^ UAed drcri&rni&sloo ojj; 

TV -sWrjdb y^n^-e. loo MH-z. - 2.X0 MH-z,. G>i/d~ 

LOtod S»phx>zjz nocw^ be. -G Ye^lecb uj<=ivez> bode on ecortb 

ojj -Jpr-eoHxft.vic^ 4.0 MHz- * TKoi^ove, ionospWx. unable 

Jto'ftklecr TV ccnveA ( Swce. ujav&J) booG on n&JtBo *. 


U v I vj I Q ' -/ 

b> Ye^lecr TV £0<weA ( Space. ujav&J) bcGG on ewcBo * 

/V 'b'Trvvno';it 1 n *j ^rn^eyincv *xd" 4rvt_ dop a -doc^e*- b^s, 

^ bjujjMb °j^ ^4 >v> - amd H\b^ KjujG^ -fke_ rcedvm^. 

c^vdenrvq JL& 4-9 ^ ■ wk«*i- Jb ■+kc_ no^ xTmu'fn cbiatnncje, 
beJ~ -Hvern 7 -^oy s cJb-s ^qcio nn c^rnT^M^'icocHon . Tn jU'ne^ 

°j) Si^Wt -Mode. ? (_ R«dCiu& =. 4Moo KM.^ 

Given bW - k T = 36rn- ^ Kr = 49no. 

' * Maximum XiW oj^ sV^Ub c^UA-Gnee -JzRhr i-JzRh^ 

olvn ~ ZX6-M xioGit 


-J- -Z-Xg.q X|o £ KH3 


dyv^ “ 
dm - 


2> •S'S xud + S *^Tg X7X 16- 

44*~srq Kmi. 
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o 


1 MorK Questions- 


O 


O 


Q«i. l/okovi oi> -H\e, ^tmch'on ok a. repc^J-e-r in <\ Cvmnvj ~ 0 

nicoJhion £y| 4 +em ? # N 

y (case 2 .oh>, cs.n) 

$.2. koVv^ch -f-k£_ firic.hoY\ in <2 Corn non - 

o c^Bse 2061,10 

n 

■ 4 .y 

Q*3. ^OKovX JU i "H\X v<SK-y i^jo^wG- p>~o®n ? 

tJXjlu l.»7, «s) 

, Q.-4- LOkixi viA ■Hvjcl ^ rn uy> i tAje*ve_ pv^p^odl ern ? 

Cbelki a»«>s, as) 

, 0 
Q4T* l/Okodh jJ> £>pc*CJL lr*c\ve. p2rOPO^CKdh 0Y\ 9 K 

r Y . (^C84E 2664, »!>) 0 


-J 


Q.£. inJKovt ddai 4-ke. ieArn -tromiducei^ moan in <An dec-Hwlc 

<U>mrnudiCaiiOn ? .... % 

cT C^«4ki 26oM,0f) 

61.1* JDl'/^’Vi'n^uis.K beitM^Lh sinuAowdoJ and putU€ Sk<xpr<*d 

Signals. ^CB6E 2 O 07 ,fo) 

. . s , 3 

O.S. UJkko4- QAjl. +-ke_ 'Hvr-^a_ k>o0.id. uni-Li. o-f Q Cornirjunitodion 
.S^&kem ? 2602,00 

Q»9. UJ kpdr +kx_ m^aninp. o^- fke_ sftArn a±fenucchov> in 

C_ommn UT) i CoJr\ On Sv^+ejr)^ ? 

” t«4E 2065,02) 

CLIO- N/apne -Hvc_ rv\OoLc- ojr prcpc^odion oV ycrclio Wo^Vei 

tA^kuck) "hroivei in ct sirai^Cf - JurrJL hvrn -Hvl. J tttrut>- 

mnVtt mg. Qri"enna >o 4-K-e, ^cuvrim Wtnm - 

C CBSB 2664,1)) } 

. ., f) 

rYioduJacnc-r) p/ekerred oVen Pmpli-ftdf. 

L / ! AO I 9W/S M /L . . * ) . ^ ) 

£J>e(l\4 2o67 ) ) 


Ull. U)ku XL -pres| tAJLntxj 

rncdHJLoJhorn fir irarvirni s.s i on qj- rnudc. ? 
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c 

f 

o 

c 


Q-H- uJVvovf -aa -hKcL- pH/t-po^.-e_ nno<Ju_i <Ajfinc* siQ-rood 

m 'fcyprvj.mJsslon ? £ 2**7, fa) 

GG 13 . NJavoe +Ke~ >bjp-e- c?-^ Comirr)urs\CoobO t\ 110 eA}Kicl>-v 
•H\£~ SOg-rjcd c^UACloe^f-e. £*mo| blryxH-^ (AooLeo} 

Ve\Aicm o-k The. me^o^oe_ or rr\jWmeofion • 

c £&£»& 2-00 4, os) 

Q.m. Klk<2>d J.A TKe. loo^Ho o£f Q <^U pc))e_ arile^nq j^-O 

•{.YOiYvi.rm't &)^naJs -j^f-e£jiu.r)Cj 2co MHz. ? 

Aniwtr- o-7S*na« a.ot4 t 03) 

Q.1S". Xolen^i-^vj fhe> pcxhj X cvnd Y m +Ke_ jnbJlotAMn^r 
block oUa^Yionr^ dj^ 3 Commmrnccubiorv .s^j-s ^ern * 

(1>cJKa 2.002 ) 


TVowSmi'tt'cr 


Rec&jv&i*' 


2. f^torKs Qtics-tions - 

Q-l. 1/0!/v_<*3 jJL /5>kv| (aJQV£ Commun'iccxTiChn ? UJkM _aA 'Haaa 

rnoobL c>js pyopovocxXio yo v-sa! vj c,fed Jt~& 4b e. ^V^aujooctdA 

°^j “f*® MHz - ? c case a.6» 3 

Q..2., J^V-Qi/vJ b 1 0 dC tsLtOv^YtATOOi ^IvOIajiyiR •fKe. noopor"tefrc[- 

Cornpo Aerch ^ Cmr\TOU-n) C©v4i 0 T) 3^<?>rrern • I'slhpvX ~bi 

The- rf-ur\cJ~ton oj 1 a iroin^uu^A ? 

C&elLi xoo7 ( i»3 

0>3. bO^Te- "ttATo -j-oicXors j\ aa4 \J-y Iyoq -TU«_ -r\£je_ol omodu- 
Lcdior) o-t c\ s.iQ^n oj . 0 

& 0 (cs^e xooc^o) 

G^-M- UJUod" Tkc. Tanoj^ oj^ ^r-ecj ujr\ cl t&. UAeol iV\ sc^feilii 

C©mmMTO}CcxJioy ? kihpd - oA Commoo b^boee_n lKflA€_ tooiVCA 

c^d ^ W,V W ? tx»elM 2 . 0)63 

d^S". c°« ) IaJ l\ocl“ ~XA ,Xvrve. o-jj- Si^Ki" Comm uto) Cc*do tno ? 

0=0 UiK^j Ua Jbh voo-t po-ss’ible -To uAe. sKsj (aj c\ve 

pTDpc^ftJion ybx -fyqriWssioy? TV/ 5 r i^r>cJ ? (^CBSE loo^ J 
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<a.6. "A Corn mum') C.o3"1 ov~\ Sc\Jt'eJLLt'f'e_ -x*A ^sie-rv^iOLlUy ou 

Vepecc^r jiS-taJ-ion in spoc^ 1 '. ■Tu/vtiJ-tj s^pdernty^ 

by QnaJkiz'mq ~tbe_ '^umcMoyi o ^ q. v"e^o=vbeiT. 

c CBSE. 2.00 6 , 09 ) 

Q.7* Fi*0^je_ .s.l'uovos. block, oU<^vArio oj- c\ -trorv^YA^C-Y"* 
LoU .rvHfy *+K sl- blocks X <=md Y Good oovite. +Kdir 
-fixnqc+ion^. 

YTyo'rtinitting (c.QS6 160& 
onJenup 


4 X 


«s\<^Y-\enJ 


V 


o 

o 

o 

o 

o 

o 


Gb&* Xv\ bke. g-iVerv block, 33-^'ram <=>j^ <*> y^cjcivcCj 
bbe. boxcA X Q-ncl y q^ncj t/o/ule. ibuir 'j-unc.+i • 



Q.g. (pi ) rriocduJUdlo-n ImolcX- 

(b } WKy JU -Hte. cirrjpiA-hjicU, oj- moodiAiodi'n^. 

kxpr -L^vs *H\qm 'bhe. <^ropdAHtcle_ oj" CovAXkr wove ? 3 

C-DeJKA a**, »0 O 

Gt*Lo> E-Xplcum bv-tej-lij ”Hvc_ Jr>l!owinq uAe_3 S-n 

Cornnouin! codb on -s.^pS'teim *. a ) 

(a ) TrnrvLolMce v (JO Repeater (3 ) Arrjpibf-} ccd-ion 

£ CBS£ 2.o\2 ) ) 

&> 1L . JDvquq c* 5 cKjc»toc3cH c »Ucxgrqm ^bjouAn^. Abe. - 

(a ) GnvDumd u>qve_ (_CBS6 2oif ^ 

C_b ) Sky lOqve^ 

(c ) SpQce. U3o\ve. prtpo^ad'io'n vyiocLc* -jby 

cbrorocv^iaeJ-ic C/0 <hv£&. 


3 

3 

> 

3 
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( 

c 


/• — ! 

3 McchJKs Que^-iiows- 
C -- 

6t*l. Name *H\€L. <=Aa^lAjly\} Yr\OcU^ o^ pjrDpcLQOvj-Jon 

cdj . ^eah^yina^YUjHc ooav&?>. ETxpIcM-n ? usir^ o° proper 

duo^ram | +'Ke_ mooU_ ok p-iro pooa «*JHion i/u>-eo| ^ jH\e_ 

^re^i^-nCAj Y^nge. jprcnnn cx MHz- H© 4 -d MHz.. 

(j>cJIO xoiO 

a. 2*'« W Xa spctcc. i*<±<xv€. pyT3 p Q -Ho\jhon ? Gw\/e_ -4^tAjx> 

exqmnpleA ©f c^rnrnun'tCodBoYT S'k^em c^KacV> u&cg 

s;pACJ2. Kjove • 

A XV -tourer -La Bo m -fcaJJL CoJciaIck^ -fhe_ rn^txinonir) 
c^a4aytc 4 up4r> Kil-ucK .£ i^ncj iLvArv4m» tta=J -^wn 

fkc. ^hoaoer" Cam be. r-eccuv^eo!. 

t X>cJki 2©U> ) 


AvvbwzH. - c( c 31 fc 


m 


Q- 3. X>{A.+!Y^tMSh b-eHuJ-e^_r\ S-Kvy iajav€. cvno( SpACe. A)AV€- 
propc^pcoficno . ET^plouy^ C/>i)hV\ 'HvS. UxJp of j-cJole^ 

? Koui sp°»c©_ ooav£_ aAjbl, LvA-eof ^dv Jjl-tjl of 
S > )®pUd' Co mnou n i (Loch o n ? 

0 Cc&se aoo^joe) 

Q.tf. Xmtx) a bloc.!c di’^TOrn ^ D J o. r-ectttve^. 'for cm 

propIiHicLc ^ modiAlod-^ol .sio-AxI . Explain b/defXy +Kc_ 
•^unefion ojj each o-jj- Comporuzrdrs. ■> 

C 2.001, \oj 

CSl-i*. J»tqw the. blocJc oU^rnm q simple rnooluJAipr 

rjb-r oh>Tcan’'in^ qn Qynpli Axtole. noooluiai-eo) (_am) signal 
ex'pWWirv? LviefXy fKc fime-fton ok eqcb ofc 
onmpoewf • £ Ct )M X668 ) 
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GJ.1. UJIaa^ orudio Co-rivzhJfcd irxtv eJec+vorm^aaJbfic. 

Coavfii oAJi_ vnot 'tr^w t >/r?L'H?^o[ o>b ~smcK <=>Uv-ec'Hy 9 

(Q'2.. TK*_ fucLe ojj Ym ool uJ ajt< ^J'pncvJ oA KjLp~t 

'Hoo\r> Thccb +KjZ_ Ca/Vu’eA, Uooive, • <90ky ? 

(S-'i- Crr?iVd 'two o)raiAjioo*c)<i» fvrrm tokjclo 'H'\jz_ Grrvi r ^~— 

naej^Jh SiA^ers. J^eicrite. louejP^ wiXh iKc KtAp o^- 
blocK oU’^ro i-n 'fKjd dXe/oaocttW, aJi^ri^ny^y^ fvr -Hoe. ■fr^nS- 
rni£»sior) and rdCdpb'oin Sj^cJ . 



Q.L}. f\ CoMuZY i*j(\Ye. ojj pe&J< vo/ba^e, 12 . v aa used dv 
irrartArdX a JneASA^e si^naj • l^jh^dh shouJd he XK/l p^ak 
Volfofje ojj 'hhjL WocluJajbr)^ &)^c\J ( [ n GycUa M) 

CH. moduJa^tfOY-) incbiX ofo VS’ y, • Ata- A^o ^ 3 V 


6?.S- LaJKoX pe^G ia/( 11 +foe_ 'fcrcmAmjsst’om T^tri^e 

<9v TV 'totAjejr be. a^fecXec) loKgao +K^ kdjkb 

|t)iA)er iA mcre^ued U i]^ 7 . . ^ „ 

^ /W. jo /. 


Q*6- COtwvX /A sKy vd- cornnnanicedbor) ? U)Fy JiA dhis 
no cold djf pvopo^^ct^ovo iTA'fjn'c+eo| jfo dbe ^r^cana'^ 
only l *-p -Xd /vHz. ? 

6l. A • 60Ky aA <30 AM -s/^riaJ JLA move, i-facnr) Qn FF\ 

siJdoJ up<m -tr<5?Mm/s5rOT0 'through <3 ah^nne/ P 
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